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PREFACE. 



That Anatomy is the foundation of all medical 
and surgical knowledge, is a truth so generally 
admitted, that to enlarge on its importance might 
appear superfluous. 

The science of Anatomy comprises two principal 
divisions : the one. Practical or Descriptive; the 
other, General^ and of which this volume presents 
an epitome. 

That General Anatomy has hitherto been 
much neglected, is undeniable ; and as a proof of 
this assertion, it need only be noticed, that to this 
period no works have been published exclusively 
on this subject in English, except Bich^t*s writings, 
which have been translated from the French : these, 
however valuable, are, from their size, inaccessible 
to many readers. General Anatomy possesses 
the strongest claims on our attention, as being the 
only solid basis on which Practical Anatomy can be 
properly studied ; by affording us a knowledge of 
the primitive tissues of which the body is composed. 
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xiv INTRODUCTION. 

descriptive Anatomy^ is the study of every p^rt 
which possesses some peculiar action^ and of every 
organ which has a function to perform. It describes 
their physical and external properties^ their situation, 
volume, form, and connections, and demonstrates 
their organization, or mutual arrangement of the 
primary tissues of which they are composed. The 
latter, or general Anatomy, consists in describing 
their primary tissues and organic systems in a general 
manner. 

' We give the name of Tissue to every species of 
any part of the animal solids, which possesses charac« 
ters peculiar to itself, and differing from those of the 
other species. Tissues are tiie constituent parts of 
our organs, or, fn other words, they are tiieir elements^ 
Tlie term of System is given to each tissue, according 
to its structure, witiiout reference to the part of the 
body whidi it may occupy. 

The solids compose tiie smaller portion of the human 
body. The reminder is formed by the fluids, which 
abound to a very considerable extent Before we 
enter into an examination of the organic systems, let us 
say a few words upon the fluids, which perform so 
great and so important a part in the animal economy. 
Though this subject has for ages formed the exclusive 
study and fixed the attention of medical men, yet mo- 
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dem physiologists have laid it aside, and now seek for 
the seat of every disease in the solids. 



Of the Fluids. 

It is impossible to determine with accuracy the re* 
latire quantity of the solids and fluids. Some sup* 
pose the fluids to bear to the former the proportion of 
6 to 1: while others estimate it as d to 1. 

The fluids, or humours^ are contained m the solids, 
and penetrate more or less into them, according to the 
spedes of organ under examination. Their liquidity 
depends more on the vital action than on the quantity 
of caloric they contain. In fact, the greater number 
of them coagulate when removed from the body, 
although they may be exposed to a high tempera- 
ture. 

The animal fluids may be divided into three species ; 
viz. 

1st. The blood, which is the nourishment and re- 
ceptacle of the other fluids. 
Snd. The fluids which are poured mto the blood. 
3rd. Those fluids which are furnished by the blood. 
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I St. Of the Blood. 

The blood is a fluid contained in the heart and 
blood-vessels. Its quantity iis estimated from 8 or 
lOlbs to 80 or 100. 

It is of a red colour^ is viscous to the touch, saltish 
and nauseous to the taste, of a peculiar odour, of a 
temperature equal to that of the body, and of a 
specific gravity of 105, water being rated at 100. 

The microscopical researches of Hewson, B^lard, 
Prevost and Dumas, tend to prove that the blood, 
when examined in its vessels and in motion, is formed 
of a serous fluid, in which red particles of a lenticular 
form float. These particles are composed of a central 
globule, which is whitish, transparent^ and contained 
in a red, though less transparent, envelope. 

When the blood is removed from the vital influence, 
it gradually loses its heat, disengages a considerable 
quantity of carbonic acid gas, and coagulates. It 
soon after separates into two parts; the one, solid, 
called the crassamenium, or clot, and the other fiuid, 
called the serum. By washing the coagulum, it is 
separable into two other porl^ns r one i& the colouring 
matter of the blood, which remains suspended in the 
water; the other is solid, consistent, and whitish, and 
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constitutes the fibrinous part of the fluids novr de« 
scribed. 

The serum has a greenish yellow tint; its smell 
and taste are shnilar to those of the blood. It is alka<« 
line and coagulable at ld6" Faht It is composed of 
water^ albumen, soda and its telts. firande considers 
the serum as a combination of this base with albumen, 
and taJils it the albuminate of soda, with the latter in 
excess. The colouring matter of the blood results 
from the mixture of free red matter and serum, and 
is capable of presenting various shades of colour. It 
is insoluble in water, in which it is divisible ad infim* 
tum. Chemistry has taught us nothing positive on 
the nature of this substance; it appears composed of 
animal matter, in union with a peroxide of iron. 

The fibriue of the blood, called by many authors 
coagulable lymph, is very analogous to the muscular 
fibre. When seen through the microscope, it re* 
sembles it exactly, and presents white globules, simi-» 
lar to those of the colouring portion. Fibrme is com- 
posed of solid, tenacious, whitish, fibres. The blood 
contfflns also a fatty, or oily matter. 

Blood, in the living animal, is submitted to the im« 
pulse of the heart, which, with the aid of various other 
causes, circulate it incessantly through its cavities, and 
through the arteries and vems. During its passage. 



xviii INTRODUCTION. 

this fluid undergoes continual changes inkscompo* 
sition and nature, in order that the Tarious organs 
may receive thev proper nourishment The blood is 
renewed and replenished by the chyle, which is poured 
into it by the thoracic duct. It is the receptacle of 
the product of universal absorption^ and thus receives 
all the molecules which cease to form part of the 
organs. It is regenerated during respiration^ when it 
parts with a considerable quantity of serum and 
carbon, absorbs oxygen, and passes from its brownish 
red colour to a bright scarlet This change enables 
it to become the nutritive source of all the secretion^ 
and to form the vital principle of all the tissues inta 
which it enters* 

The Uood presents numerous varieties, depending 
on many circumstances. It is frequently changed 
during disease, and in fact may become the primary 
seat of some very formidable complaints, and prove 
the vehicle of morbific principles* Thus, m fevers and iu 
most acute inflammations, it is covered by a greyish and 
fibrinous layer, cdUed the buffy coat. In diseases of a 
weak and cachectic character, as in scurvy, it is less 
thick, has not so much colour or fibrine, but contahis 
more water. In putrid fevers, particularly of a con- 
tagious character, it is blackish, dissolved, and less 
coagulable; and will often communicate the disease 
of the patient from whom it has beea tJ^keu^ 



INTRODUCTION. xix 



2nd. Fluids which are poured into the Blood* 

There are two of these fluids, the chyle, and the 
lymph. The chyle is formed from the changes that 
the food, or chyme, undergoes, after it has passed into 
the duodenum. It is a whitish fluid, which coagulates 
with difficulty, when seen in the lacteals a short 
time after it has been absorbed from the small m- 
testmes. In the mesenteric glands, its characters un* 
deigo a sensible modification. It is more coagulaUe, 
and presents a pink tinct, which becomes of a rosy 
colour in the Uioracic duct. When examined by the 
microscope, this fluid presents globules and particles, 
similar to those of the blood, with the exception of 
their colour, which is much lighter. 

The lymph is a transparent, colourless, viscid, albu- 
minous, fluid, and is connderably less abundant than 
is usually supposed. It is contained in the lymphatic 
vessels, and is mixed with the chyle in the thoracic 
duct, after that fluid has been absorbed from the small 
intestines; as, for histance, after a meaL 
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3rd. Fluids which are furnished hy the Blood. 

All the paii^ides whidi enter into th^ composition 
of our otgwnsy or ate rejected from the body, are de- 
rived from the bloody and are originally in a liquid state* 
These fluids may be divided into three kinds: 

1st. Those which assist directly^ in the assimilation^ 
tlie growth and reparation of our organs^ or the nutri* 
ttve fluids. 

. find. Those wliich are deposited in certain Cavities 
and interstices of our organs> such as the &t^ serosity^ 
and synovia ; or which are exhaled from the surface of 
the body, as the cutaneous and pulmonary perspiration* 

3rd. Those which are furnished by the blood and 
are afterwards submitted to the action of certain 
organs, called glaiids> and which result from this 
process; such as the mucus^ sebaceous matter, tears^ 
saliva, bile, pancreatic juice, milk> semen, urine, Sec 

Of the Tissues and Organic Systems, 

It is very difficult to determme the exact number of 
the elementary tissues of tlie body ; since many are 
merely modifications of each other, and since there is 
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much discrepancy of opinion among authors on this 
subject Some (Masciagqi) consider the sdids to be 
formed entirely of vessels; and others^ that they are 
derived from the cellular tissue. Haller has admitted 
three kinds of primary tissues in the composition of 
our organs; the cellular^ muscular^ and medullary 
tissues. Chaussier has added to these the albugineous 
tissue^ which enters into the composition of ligaments, 
Richerand also admits these four tissues^ and adds the 
homy^ or epidermoid^ tissue. Bich4t divides them 
into twenty- one ; among which are three generative 
tissues: these are the cellular^ nervous of animal 
life^ nervous of organic life, arterial, venous, exhalent 
absorbent, osseous, medullary, cartilaginous, fibrous, 
fibro-cartilaginous, muscular of animal life, muscular 
of organic life, mucous, serous, synovial, glandular^ 
dermoid, epidermoid, and pilous, tissues. B^lard 
has united many of the preceding systems under the 
same denomination (as J. F. Meckel did before 
him), and has described succesavely the ceUular 
tissue, the serous membranes, the tegumentary mem- 
branes, the vascular system, the glands, the ligament- 
ous tissue, the cartilages^ the osseous tissue, the mus- 
cular and the nervous systems. For our part, though 
we admit the systems as established by Meckel, we 
have adopted an arrangement slightly different from 
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those hitherto followed. It has been our aim to dis- 
pose the tissues in the most convenient manner for ex- 
plaining their progressive complication of structure. 
Thus^ wehave placed^ after the cellular and vascular sys- 
tems^ those which are only modifications of the former^ 
which present only vessels in their organization^ and 
which are completely deprived of nerves. These are the 
serous^ fibrous^ cartilaginous^ and osseus^ systems. Af- 
ter these follows a second series; at the head of which 
is the nervous system^ which is composed of tissues 
formedbyacellular net- work of vessels and nerves; viz. 
the tegumentary^ glandular^ and muscular, tissues. 
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CHAP. I. 
THE CELLULAR SYSTEM. 



SECTION I. 
THE CELLULAR TISSUE, PROPERLY SO CALLED. 

Stnonom : Cellular substance^ body, membrane, and organ : 
mucous, glutinous, areolar, reticulated^ laminated, 
and filamentous. Tissue. 

DefinUum^— The name of cellular is given to that soft, 
spongy, whitish substance, which is spread throughout the 
whole body, is interposed between our organs, unites them 
together, surrounds them, penetrates into them, and forms 
pah of their structure. 

DiviHofi.— This tissue forms one single body; but we 
can easily see that it is variously placed with regard to cer- 
tain organs, and that it is more or less intimately connected 
with them. We shall, therefore, divide it into general or 
common, and into special. A 11 which we have to say upon the 

B 



2 MANUAL OF GENERAL ANATOMY. 

manner in which the cellular tissue is disposed throughout 
the animal economy may be referred to these two divisions, 
and we shall at once commence the investigation of the 
general or common. 

L The common eelUUar tiMti^.— Its general appearance 
presents the same form as that of the body, which it com- 
pletely envelopes. Over it lie the tegumentary membranes, 
and these are the only organs which it does not enclose. It 
does not exist in the same quantity all over the body. As 
we proceed from the exterior internally, we find it very 
abundant under the skin, particulariy on the face, on the 
anterior and lateral surfaces of the neck, on the thoracic 
and abdominal parietes, on the scrotum, in the neighbour- 
hood of the great articulations, particularly in the axillae 
and groins, between the layers of the mediastinum, round 
the great vessels, in the abdomen, particularly surrounding 
the kidneys, between the folds of the peritoneum, but still 
more abundantly round the organs contained in the pelvis. 
This di^osition is exceedingly well adapted to the changes 
these organs undergo in their volume during the exercise of 
their functions. On the contrary, this tissue is deficient in 
quantity on the median line (except at the neck), under the 
integumails of the cranium, in the cavity of the latter, and 
in the spine, particularly between ihe dura mater and bony 
parietes. The external and internal parts of the general 
cellular tissue ccunmunicate with each other by those inter- 
vals which are left between the contained organs; but this 
takes place in a much more remarkable manner by those 
orifices and inter-organic ^aces which give passage to ves- 
sels and nerves. Thus die foramina of the cranium and 
spine admit of this communication. The cellular tissue of 
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the neck and arms penetrates into the thorax^ together with 
the vessels and nerves^ which enter and go out by the su- 
perior part of this cavity. It passes from the latter into the 
abdomen tog^ether with the oesophagus, aorta, and vena 
cava ; and, lastly, it communicates with the inferior extremi- 
ties through the crural arch and inguinal ring. 

n. The special ceUular tivMce.— Jn considering this tissue 
with regard to its (firect relations with organs, we see them 
famished by it with a particnlar envelope, an isolated atmos- 
phere, as Bordeu called it, before it penetrates into their 
intemal parts. 

1 . The edhtbr coat, which covert out organt, is formed by 
a conden s ation of the general cellular tissue, of which it 
is a continnation. Its thickness varies much. It is more 
abundant round parts subject to much motion, and those 
which are not covered by a membranous envelope ; as, the' 
f^yroid gland, kidneys, &c. On the muscles, it is termed their ' 
common membrane. The skin, the mucous and serous 
membranes, the vessels, and external passages, have only 
their attached surface covered by a layer of cellular tissue. 

a. Beneath the skin, this layer is not every where equally 
thick and compact. It is more so in the palms of the hands, 
sotes of the feet, round the annular ligaments, and on the 
median line. On the other hand, it is much thinner on^ the 
palpebrse and scrotum. 

ft. The sabmucous layer is generally much more dense 
than tiie former. Serum seldom accumulates in it ; and this 
forms an in^spensable character ; as, otherwise, the muscles, 
which are inserted into it, would have no support. 

e. The serous membranes, which are more particularly 
formed to allow of chfferent degrees of motion, are provided, 

b2 



4 MANUAL OF GENERAL ANATOMY. 

on their attached surface^ with a loose cellular membrane, 
as in the peritoneum. But the pericardium^ synovial mem- 
branes, and arachnoid, always adhere closely to their organs ; 
the former at certain parts only, the two latter by nearly 
the whole of their surfaces. 

d. The blood vessels, lymphatics, and excretory ducts, are 
enveloped by true cellular sheaths. The sheaths of the 
arteries are so dense as to preserve their cylindrical form 
when separated from the vessels; those of the excretory 
ducts are rather less dense, amd those of the veins and lym- 
phatics are still less so. 

Those organs which are composed of many membranes, 
placed one over the other, have the intervening cellular tissue 
of different densities. That which belongs to the submucous 
and subserous layers of the intestinal canal, and to a portion 
of the bladder, and which, when considered in relation to 
the coats of the canal, is called the external cellular tissue, 
may really be regarded as the internal cellular tissue, pro- 
vided we embrace all the organs now under consideration. 
It forms, in fact, a transition between the foregoing and the 
following subdivisions. 

2. The cellular tissue, which enters into the internal com* 
jKmtion of organs, envelopes even the most minute parts of 
their substance. Thus, every fascia, each muscular fibre 
and fibril, the glands, and each minute molecule of which 
they are composed, appear to have a cellular sac, or sheath. 
This sac is, of course, the more attenuated, the smaller the 
organic particle is, which it envelopes. A looser cellular 
tissue than that which forms these sacs separates them from 
each other. In short, the internal cellular tissue performs 
the same ofiice in the constituent parts of organs, that the 
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general ceUtilar tissue does on the organs themselves. Very 
fittle cellular tissue is discorered in the brain and spinal 
marrow^ in the bones and Ugaments ; and it is only by long 
maceration that it can be traced in the cartilages. 

iSVrtM^ttre.— 'What is the internal conformation of the 
cellular tissue? If we examine a portion of it^ which is 
free from fluidity, it has the appearance of a homogeneous, 
semi-transparent substance, or of a lamellated, filamentous 
texture. The former belongs particularly to the special, the 
latter to the common cellular tissue. If we separate two 
parts, which are united by cellular tissue, it appears to form, 
1st. Transparent lamellae, or plates, in those parts where it 
is loose ; as in the palpebrse and scrotum : 2nd. Filaments, 
sometimes single, sometimes interlaced with lamellae, which 
never exist without the former. Both are soft and white, 
and they are capable of being much attenuated by distention, 
without being ruptured. If air or liquids be introduced into 
this tissue, they spread over it with the greatest facility, and 
occupy the irregular areolae, which are formed by the cross- 
ing of tile lamellae and filaments just mentioned. These 
areolae are particularly visible when water is frozen in them. 
Haller and Bichat, and more lately B^clard and De Blain- 
ville, as well as most English and Italian physiologists, have 
concluded that the cellular tissue hajs'a huqellated and fila- 
mentous texture, and possesses permanent areolae, which 
are inegular, variable, and communicate together. Bordeu, 
however, considered this membrane to be a homogeneous, 
shapeless, viscous substance, a kind of gluten. Wolff, and, 
more lately, Rudolphi, Heiisinger, J. F. Meckel, &c. have 
adopted this idea, and have affirmed that the lamellae, fila- 
ments, and cells, do not exist till ^e membrane is distended 
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to shew them. They say that they are caused by this dis* 
tentioD^ and that the same phenomena would he remarked in 
a mass of mucus or glue^ if submitted to the same cause. 
Hence they have described the cellular tissue by the name of 
the mucous tissue.* We may answer to this: 1st. That 
the texture of the cellular tissue is evident, without disten- 
tion, in many parts.f 2nd. That its permeability is too 
remarkable to belong to a homogeneous^ viscous, sub- 
stance 'yX and that, as it appears to be an areolar, spongy 
tissue, we must still continue to regard it as such. 

Our ideas on the nature of the cellular tissue are but vague 
and hypothetical. Meckel observes in it a Jbtid in a 
state of coagukUion, Ruysch and Mascagni say it is com- 
posed of vessels ; and Fontana, of tortuous cylinders. 
Whatever may be the fact, this tissue receives capillary ves- 
sels, which it supplies with parietes, and which never carry 
red blood, but in a state of inflammation. The nervous fila- 
ments, which can be traced there, seem to have no relation 
with it. 

Variathntfrom age^-^The cellular tissue^ which forms the 
base of all the rest, is represented during the first period of 
pregnancy by a viscous substance, in the midst of which 
the other organs are developed. This substance diminishes, 
acquires consistence, and passes through the condition of 
mucus and gluten, to become at length that texture which we 

* Can an omorphoiu, bomogeneotv, substance* beeBUedatissae,ss 
is supposed by these authors f 

t Medbel appears to oonfess thia fiset, whan hesays thatthe contrary 
opinion to his own is at least too general. 

X After wounds of the lungs, the air sometimes penetrates into (he 
oellular tissue with such promptitude and fiu^ty, Uiat it cannot be 
explained, without admitting the pre^xistenoe of oells. 
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see. Bichat certainly exaggerates when he says that fila- 
ments and lamellae exist in the rudiments of the embryo, but 
that they cannot be seen, from their tenuity, and the quantity 
of fluid which fills their interstices. The mass of general 
cellular tissue diminishes in proportion as the organs are 
developed, but it still predominates for many years after 
birth. The same thing occurs during the greater part of life 
in the female sex ; hence that roundness which is common 
to females and infants. In the latter, the cellular tissue is 
more delicate, its serosity more abundant, and its vitality 
more energetic, than in the subsequent periods of life. In 
the adult it acquires a certain firmness, it is less fluid, forms 
thinner coats, and allows the subcutaneous organs to pass 
out. In old age it is dry, inelastic, and, as it were, withered. 
This condition is partly the cause of the wrinkles which ap- 
pear on the faces of old people. 

Ph^fticaiand diemical properikt»-^The cellular tissue is 
nearly colourless, when distended, but appears of a grejrish 
white as soon as it forms a thin layer. Its cohesion, which 
is in the direct ratio of its density, ofi^ers every imaginable 
degree between that of mucilage and of the fibrous tissues. 
It is peculiarly elastic. 

The cellular tissue is very slowly decomposed. It resists, 
for a long time, the action of the gastric juice, and of 
boiling, and requires many months to macerate it. Gelatine 
is the immediate predominant principle in this tissue ; it also 
possesses some fibrine and calcareous salts. 

Vital properiies.-^The sensibility of this tissue is very 
obscure in health ; it is susceptible of some very evident 
vital changes. 

Futtctioru^'^The general cellular tissue serves to unite 



8 MANUAL OP GENERAL ANATOMY. 

organs together^ and to facilitate their motions by ii»sapple- 
ness and elasticity. That which more especially belongs to 
the organs, first forms round them a kind of atmosphere, and 
contributes to defend them from diseases of the adjoining 
parts. It also limits their extent and configuration, by fnr> 
nishing an envelope even to their most minute particles. 
From this tissue is exhaled a serous fluid,* abotmding 
with albumen, which continually lubricates it, and serves to 
facilitate the movements of the adjoining parts. This fluid 
is not very abundant, and appears in the form of vapour, 
when the lubricated tissue is exposed in the living animal. 
The continual absorption of this tissue is balanced by its ex- 
halation. It is remarkable that its quantity is in the inverse 
proportion to that of the fat in difi'erent parts.f 

It has been remarked that the cellular tissue is easily pene- 
trated by moisture, and by fluids in contact with it. It also 
enters largelyinto the composition of the organs of absorption; 

MORBID AKATOMT. 

The cellular tisstie is the seat of many accidental produc- 
tions, such as polypi, scars, fungous growths, &c. and this 
proves its great plastic, or productive, power. We shall say 
a few words on this subject. 

When a solution of continuity cannot be immediately re- 

* Many anatomisti suppose that it exerts a diemical action on this 
product. 

t The fatty fluid, which has been hitherto placed under the same head as 
the serous, in the history of the cdlular tissue, appears to be deposited 
in a particular tissne. This will be described separately, as a modifica- 
tion of the one under examination. This distinction appears well 
founded, and we shall occupy a separate article on the adipous, or Catty, 
tissue. 
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united^ the exposed surface becomes inflamed, and is soon 
afterwards covered with red granulations. These have been 
called 7fef% aprouU or excrescences (bourgeotu charnutj, 
though very improperly, as they result from a developement 
of inflamed cellular tissue, and not from a regeneration of 
flesh, as Galen said. These vegetations produce a purulent 
fluid, they subside after different periods of time, and be- 
come contracted ; while this takes place, the secreted matter 
becomes thicker, and finally organized under the form of a 
pellicle, which is amalgamated with the adjoining epider- 
mis ; under this, the diminished granulations are converted 
into a wrinkled tissue, very analogous to the chorion of the 
skin. This tissue then loses its reddish tint, and becomes 
generally whiter than the integuments; this is called a 
cicatrix, or scar. These phenomena take place from the 
circumference to the centre of the wound, the edges of which 
approach the latter, from the contraction of the granulations. 
Scars, in this manner, occupy less space than the wounds 
which caused them. After the immediate union of solu- 
tions of continuity, neither fleshy growths nor suppuration 
are visible. The cicatrix is formed by efl'usion, between the 
lips of the wound, of an organizable matter, which first 
acquires more density than the cellular tissue, and afterwards 
is confounded with it. 

The cellular tissue is frequently distended by an accumula- 
tion of the serosity which lubricates it. This affection is 
called (Edema or dropsy, when it is local, andAnoiarca, when 
it occupies the whole system. It is generally connected with 
the existence of some chronic affection of one of the prin- 
cipal viscera, or with some impediment in the circulation. 
The most depending parts of the body are the ordinary seals 
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of oedema. The extremities af the superior limbs are some- 
times affected by it in diseases of the heart. The serosity, 
which is effused into the cellular tissue^ quits the parts where 
it is found, if the depending position be changed ; affording 
another proof of the permeability of this tissue, and of the 
pre-existence of its areolae. Air sometimes penetrates into 
this tissue after wounds of the air passages. Gas also, in 
some instances, is disengaged in it : this kind of infiltra- 
tion is called Etnpftysema. Inflammation frequently takes 
place in this tissue, called Phlegmon : it may be subdued 
before any alteration takes place (res(^ution) ; and this 
renders it, in general, very brittle as long as it lasts. Acute 
phlegmon easily terminates by suppuration, that is, by the 
secretion of a white, creamy, inodorous liquid (pus). This 
is first disseminated through the areolee where it is formed, 
it is then collected into one focus (abscess), and always has 
a tendency to find its way to the surface. This soon takes 
place when the inflammation is intense, and when the situa- 
tion of the abscess is favourably situated : in that case, we 
often see portions of the cellular tissue issue with the pus. 
If the disease be not very active, the walls of the abscess 
are covered by a membrane, which is composed of con- 
densed cellular tissue, and has some analogy with the mucous 
membranes. When the pus has been evacuated, the walb 
of the abscess become united, and the cavity is obliterated ; 
or else there continues to issue a purulent matter, and the 
passage which it takes to arrive externally is also covered 
by a mucous membrane, and is thus converted into a fistula. 
Abscesses are sometimes crossed by bands and species of 
partitions, which are remains of the cellular tissues of the 
cavity. The gangrenous sloughs^ which are sometimes 
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producedbyanacutephlegmoiiy are soft and greyish. Those 
sQies filled with matter, and which give rise to certain 
phlegmonous tumours, as the boil and carbuncle, are 
attributable to a sort of strangulation, which the inflamed 
cellular tissue has undergone. When inflammation passes 
into the chronic state, it is often followed by the exha- 
lation and efiiision of a concre^ble matter in the cellular 
tissue ; and this gives rise to the disease called white rweUing^ 
It is this which constitutes the granulations which we often 
fiee in the subserous and submucous cellular layers. This 
is the pathological condition of the Elephantiasis of Bar- 
t>adoes. 

IftdumUott of the edUUartitme of new'born iitfiinte, called 
Sclerema by M. Chausaer, is a disease observed almost ex- 
clusively during the first months of life. It is characterized 
by a considerable consistence and firmness of this tissue, par- 
ticularly in the subcutaneous layer. On making an incision 
into it, there issues a yellowish fluid, which Meckel con- 
siders to be a mixture of fat and serosity. Audry attributed 
this affection to a suppression of the cutaneous perspiration, 
while others have given it a sjrphilitic origin. The researches 
of Breschet prove, that it is accompanied by a continuation 
of the foramen Ovale, and, consequently, with a remarkable 
inperfection in the respiration. 

When foreign bodies are introduced into the cellular sys- 
tem, they excite an inflammation around them, and are gene- 
rally ejected by suppuration (inflammation eliminatoire). 
Sometimes they have a long passage to traverse : instances 
have been known, when they have been deposited in the ali- 
mentary canal, that they have pierced its coats, and have been 
carried into every part of the body, without giving rise to 
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any serious accidents.* The cellular tissue is sometimes 
condensed round tiiem^ and thus provides them with a mem- 
branous envelope, or cytt. (Vide Serous System.) The 
blood, the product of the secretions and the excrements, is 
sometimes effused into the cellular tissue, and is then con- 
sidered as a foreign body. The blood thus dispersed through 
the areolae of this tissue, is called Ecchymotitf and is 
often collected into one spot, previously to its being reab- 
sorbed. It is then reduced to a clot, which is soon after- 
wards enveloped in a serous cyst, and is more or less prompUy 
absorbed by it. Secreted fluids, after effusion, are soon 
returned into the circulation ; butthe excretions, when effused 
into the cellular membrane, are very often followed by fatal 
inflammations; while those produced by the two former 
kinds are generally slight. Certain organized beings, par- 
ticularly hydatids, are sometimes met with in the cellular 
tissue. The JUaria medinensit (the filaria dracunculus of 
Bremser) or Dragonneau, and the furia iwfbmaHt, pierce 
the skin and are found in this tissue. 



* Thb was the case with a woman who had iwallowed needlei, and who 
died, some yean unce, in the hospital of St. Louis. On examining her 
body, many hundreds of these little instnunenti were found in the 
eellular tissue, in different puis of her body* 



THE CELLULAR SYSTEM.. 13 

Works referred to on this Subject, 

77i, de Jffonlffu.— Recherches sur le Tissu muqueux ou 
Organe cellulaire, &c. &c. Paris, 1767, 1791 ; et dans les 
CEuvres completes publi^es par le Chevalier Richerand. 
Paris, 1818. 

JETo/fer^— Elem. Phys. Corp. Hum. vol. 1, p. 9. Lau- 
sanne, 1787. 

jr. JSicAo^.— •Anatomie gen^rale, tome 1, p. 100. Ed. de 
Beclard, Paris, 1822. 

P, A, B^2Eir<2.—£l^men8 d'Anatomie g^n^rale, 1 vol. 8vo. 
Paris, 1823, p. 133. 

J. Fr, Meckel — Handbuch der Menschlichen Anatomie, 
c'estadire, Manuel d'Anatomie Humaine, traduitenPran^ais 
sous le titre de Manuel d'Anatomie g^ndrale, descriptive et 
pathologique ; par M.M. Jourdanet Breschet, Paris, 1825, 
iome 1, p. 103. 



14 MANUAL OF GENERAL ANATOMY. 



SECTION n. 



THE ADIPOUS TISSUS. 



Stnon: Cellulo-adipous Tissue, fatty membrane; Adipuus 
nety Tunic. 

All anatomists do not recognize the vesicular tissue, in 
which the fat is deposited. Malpighi, Morgagni particu- 
larly W. Hunter, and more lately Proschaska, Mascagni, 
Chaussier, and B^clard, have described this tissue as distinct 
from the preceding ; but Bichat, who has adopted Haller*8 
ideas on this subject, has declared that the fat, as well as the 
serosity, is exhaled and deposited in the areolae of the 
cellular tissue. Very lately J. F. Meckel affirmed that the 
adipous fluid b enclosed in small, round, and regular, vesi- 
cles, formed accidentally by that species of gluten, which 
constitutes, in his idea, the areolar tissue. The facts, on 
which depends the distinction between the latter and the 
adipous tissue, have been but lately established by Beclard, 
and appear to us too conclusive to require discussion here. 

Definition. — 7%^ adipous^ or fatty tUnie^ is formed of very 
small vesicles, united into masses of various sizes, and filled 
with a fatty matter. 
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Situation, — It abounds externally under the integuments 
of the face^ neck, anterior part of the chest, abdomen, but- 
tocks^ pahns of the hands, and soles of the feet. It is an 
accmnnlation of a large quantity of this tissue, which causes 
that enormous developement on the posterior parts of Hot- 
tentot women, on the tails of the Barbary sheep, and the 
eminences which are placed on the backs of certain animals, 
in camels, for example. There is also a large quantity found 
in the interstitial spaces' between the muscles. Internally, 
the adipous tissue is found round the great vessels, on the 
surface of the heart, round the kidneys, between the folds 
of the mesentery and the epiploon. It also exists, under the 
name of Ihe marrvwy in bones. In these it occupies the 
areolae of their spongy and reticulated portion, the very 
small interstices of their compact portion, and the medullary 
canal of the long bones. The adipous vesicles are here 
deposited in the areolae' of a cellulo -vascular membrane, 
which we shall describe in our history of the osseous system. 
The interior of the cranium, of the eye, eyelids, penis and 
scrotum, the submucous cellular tissue, the lungs, &c. are 
in general deprived of fat. Persons of moderate fatness 
do not possess fat in those parts where its presence might 
impede their functions. 

D\ff(Brence &f sUnaiion and quantity^ according to ihe age 
and jor.— The fcetus does not present before the fifth month, 
and then only under the skin, any isolated adipous vesicles. 
As it approaches the full period, the fatty tissue becomes 
more abundant, is seen in less superficial parts, and lastly 
in the visceral cavities. It is more considerable in quantity 
at its full growth than at any other period of life, and is 
more abundant in women than in men. In old age, it is 

c 2 



16 MANUAL OF GENERAL ANATOMY. 

almost exclusively found round Uie thoracic and abdominal 
viscera. 

Form*— The adipous tissue is sometimes found under the 
form of layers, of various densities (as the subcutaneous)^ 
sometimes under the form of cushions (in the orbits), 
and, at other times, in the form of bands or folds (in the 
omentum), &c. 

Structure^^-'On examining the texture of a portion of the 
fatty tissue, we find it first composed of small oblong masses^ 
between which creep blood vessels. These masses are formed 
of an assemblage of miliary grains ; these again are made up 
by the accumulation of a multitude of small vesicles, which 
are closed on every side, round, rather compressed, trans- 
parent, visible only by the microscope, and whose walls are, 
in all probability, but a modification of the cellular tissue. 
These walls are not distinct, and yet we can have no doubt 
of their existence ; for, 1st. when we expose a portion of 
adipous tissue to a temperature sufficient to liquify the fat, it 
does not run, which it ought, were it free in the areolie 
of the cellular tissue : 2nd. Though it is fluid during hfe, it 
never descends from its weight, however abundant it may 
be, towards the most depending parts: 3rd. It is not dis- 
persed through every part of the body, as the cellular tissue 
is, and this at least would appear to indicate a difference of 
organization. The adipous vesicles are united by a very 
fine cellular tissue ; they receive blood vessels, which can 
be easily injected. The blood vessels first creep between 
the small oblong masses, and these form a net- work, which 
transmit to each grain a pedicle, composed of an artery and 
vein. From these again, small divisions, or pedicelli, are 
sent to each vesicle, and appear to terminate in them. We 
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know very little of the lymphatic vessels of this tissue, and 
we are still ignorant whether it possesses nerves. 

Phyitetd and chenucai properUes^'^The extreme tenuity 
of the fatty vesicles limits our knowledge of their properties 
to those which result from the presence of the fluid enclosed 
in the adipous tissue ; and of this floid we shall speak pre- 
sently. 

Vital properHe9,^*The adipous tissue possesses no sensi- 
bility in its heahhy state ; and, when inflamed, it cannot be 
distinguished from that of the surrounding cellular tissue. 
Its contractility is very obscure, bnt it most probably parti- 
cipates in that of the cellular tissue. 

Funciions^^^The adipous vesicles contain the substance, 
called the fat, which is fluid during life. This substance 
varies in colour, conastence, and odour, according to the 
species of animal examined. Hie fat of man is yellowish, 
inodorous, of a sweet and very mild taste, lighter than 
water, is fusible at 60^ Faht. (that of the bones is at a lower 
degree), insoluble in water, is scarcely soluble in cold alco- 
hol, but very easily in boiling alcohol. At an elevated 
temperature, fat is decomposed into hydrogen, oxygen, and 
carbon, variously combined together, and does not yield an 
atom of atote. Its combination with the oxygen of the 
air gives the sebacic acid. By distillation, it furnishes acetic 
acid, and carburetted hydrogen gas. When treated with 
alkalis, we obtain margaric and oleacic acids, and a sweet 
principle (M. Chevreul). These last products do not exist 
in it naturally, but result from new combinations of the ele- 
ments of the fat. On the other hand, M. Chevreul has 
shewn that this substance is composed of two immediate 
principles, namely : Elaine, which is soluble in alcohol, and 

c 3 
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fluid at 48"* Faht. ; and Stearine, which is much less soluble 
in alcohol, and is fluid only at above 114** Faht. The de- 
gree of fusibility of each species of fat depends on the 
proportions in which these two substances are found com- 
bined. Our ideas on the secretion of fat, and of the organic 
agents which produce it, can only rest on hypothesis. Mal- 
pighi supposed at one time that the vessels of the adipous 
tissue were supplied with a secreting apparatus ; but this 
great anatomist soon abandoned that idea, which was totally 
without foundation, and upon which others have since formed 
opinions. Riegel said that the glands, and particularly the 
renal capsules, were the secretory organs of the fat. Haller 
formed a gratuitous supposition that it flowed with the blood ; 
that, from its lightness, it surrounded the column of this 
fluid, and that it escaped through the coats of its vessels. 
But at this time we can form no other idea of the fat, thaa 
that it is the result of an exhalation, seated within the pari- 
etes of the adipous vesicles. This function sometimes pre- 
sents a remarkable activity, particularly after prolonged 
abstinence ; repose of all our organs, the use of farinaceous 
food, and castration, favour it much. The exhalation is 
here balanced, as elsewhere, by absorption, as is particularly 
remarked in chronic diseases of the principal viscera, in long 
and abundant suppurations, discharges, &e. 

The fat is also of use in preserving certain parts from the 
inconveniences of the constant pressure to which they are 
subjected, as in the soles of the feet, on the buttocks, &c. 
As it is a bad conductor of caloric, it serves, in some mea- 
sure, to prevent a diminution of it ; but it appears particu- 
larly destined to nutrition, that is, it may be regarded as a 
nutrunent in reserve. This is evident in animals who sleep 
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dnrmg the whole winter. The fat of bones appears to have 
no other destined use than that of the other organs. There 
is no foundation for the assertion that it renders the bones 
less fragile (Haller), that it assists in their consolidation after 
fracture (Haller), in their nutrition^ in lubricating the articu- 
lating surfaces^ &c, 

MORBID ANATOMY. 

Obetityjfatneu, or PoUytarday may be considered as a mor- 
bid condition of the adipous tissue. This affection impedes 
the functions of other organs. When this extraordinary de- 
yelopement is locals it receives the name of Lipoma, Some- 
times this species of tumour is surrounded by a cyst : it 
presents in general one or. more pedicles. Some of these 
lipomata or tumours has been known to weigh at least 30 or 
40 lbs. Their form is an irregular spheroid, and their 
usual seat is under the skin. They are also met with in the 
thoracic and abdominal cavities, particularly in the omentum ; 
.when they pass out by the inguinal ring, &c. they are called 
fatty hernise. Inflammation, of lipomata and of the adipous 
tissue in general, terminate most frequently in gangrene, and 
this morbid condition may then degenerate into schirrous and 
carcinomatous affections. The adipous tissue is sometimes 
developed in the ovaria, in the submucous cellular tissue, 
and in other parts where it is not so usually seen. The 
muscles, and some other organs, are subject to fatty degene- 
ration, but BSclard believes that this condition is only 
remarkable in the former. We shall have occasion to revert 
to the subject when we treat of the parts in which they are 
found. Traumatic inflammation of the adipous tissue causes 
the evacuation of the vesicles and the disappearance of 
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fat from the surface of the wound, which is soon covered 
with cellulo- vascular granulations (bourgeotu), and is cica*- 
trized in the manner we have described in the preceding 
section. 

In infiltrations of the cellular tissue, the serosity penetrates 
between the adipous grains and vesicles, and separates them 
from each other, thus affording us an opportunity of ob- 
serving them with greater facility. 
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CHAP. II. 
VASCULAR SYSTEM. 



SECTION L 
GENERAL CONSIDERATIONS. 

Defin Ui oih^ ■ The vascular system is composed of an as- 
semblage of membranous tubes (vessels), united together 
in such a manner as to present a ramified appearance, like 
trees, and penetrated by the fluids, which are destined for 
nutrition and secretion. 

/Hoinon.— This system presents three kinds of vessels : 
two of them carry the blood, namely, the arteries and veins ; 
the third comprises the lymphatic vessels, which carry the 
lymph and chyle. These fluids are white ; the former is 
secreted from all the organs, and the latter is the product of 
digestion, and is absorbed from the inner surface of the 
intestines. 

The arteries and veins, when considered in relation with 
the heart, and with the blood which passes through them, 
have been divided into those of tlie pulmonary, and into 
those of the general system. But Bichat, struck with 
the analogy of their functions more than with their ana- 
tomical characters, has classed together those vessels which 
correspond to the same side of the heart, and has drawn 
some very beautiful results from his division of the san- 
guineous system into that of red and that of black blood. 

General coif/br/na^ion^*— The three divisions of the vascular 
system form an uninterrupted whole, which is called the 
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cWcukUory apparviui; for such b its disposition^ that the 
contained liquids return to the same point from whence they 
issued. We shall now proceed to give a general idea of 
them. 

An artery^ the aorta, after leaving the left cavities of the 
heart, carries, by means of its numerous ramifications, red 
blood into every part of the body. From these parts arise a 
multitude of small vessels, which form continuations of the 
extreme divisions of the arteries. These veins become suc- 
cessively reunited, and terminate, after receiving the lym- 
phatic vessels, in two great trunks (vente cavae), and one 
much smaller (the coronary vein), and pour blood, nearly 
black, into the right cavities of the heait. From these latter 
arise the pulmonary artery, whose divisions are multiplied 
innumerably, and distribute this black blood through the 
lungs, where the inspired air imparts to this fluid its red 
colour, at the time that the minute ramifications of the arte- 
ries terminate in the veins. These latter, by successive re- 
union, form branches and trunks, and terminate by the pul- 
monary vein in the left cavities of the heart, from whence 
we lately commenced. 

We have already said that the heart was the centre of 
union of the great vascular trunks ; and as these get further 
from the heart, they divide into branches, twigs, and rami- 
fications, becoming more and more minute. Each vessel 
preserves the same diameter as far as the point at which it is 
given off. Their form is, therefore, cylindrical. It is thus 
we see the spermatic artery pass through a, long distance 
without any alteration in its dimensions. If, on the one 
hand, every ramification is smaller than the btanch from 
which it arises, on the other hand, the total of their calibres 
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IS greater than its trunk ; so that the vascular system is ac- 
tually increased in proportion to its distance from the heart. 
It is in this sense that anatomists have, in imagination^ com- 
pared this system to a cone, the apex of which is the heart, 
and the extremities of the smallest vessels its base. The 
symmetry of the vascular is by no means equal to that of the 
nervous system. The heart and great trunks are not placed 
exactly on the median line, and the corresponding vessels of 
^ther side do not all arise from it in a regular manner. Thus 
the trunk, or arteria innominata, gives rise, on the right side, 
to the subclavian and carotid arteries ; but on the left, they 
arise separately from the aorta. In general, however, the 
symmetry of the vessels exists in parts, which themselves 
present a symmetrical disposition. 

Varieiies of vatcularity in or^ofM.— Organs do not present 
the same degree of vascularity : the most furnished, 1st, tpiih 
hlood-veuelt, are, the lungs, the integumentary system, the 
pia mater and choroid membranes, the glands, follicles, the 
cortical substance of the brain, the nervous ganglia, the 
muscles, and the glandiform bodies. 2nd, wUh lymphatic 
vessels are the lymphatic glands, the serous membranes, the 
cellular tissue, and glandiform bodies. Vessels have not yet 
been discovered in the cartilages, nor in the appendages of 
the skin. The single organs, which are separated by the 
median line into two lateral portions, receive the same num- 
ber of vessels on each side. There are very few organs 
which do not receive many vessels of each kind ; such are, 
however, the eye, testicles, and kidneys. When examined 
in those parts to which they are distributed, and from whence 
they are given oflf, vessels present a variety of divisions, 
which frequently anastomose between each other. 
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The smallest vessels called capillaries (from eapitRy hair)) 
though their name affords but a feeble idea of their tenuity^ 
are dispersed through every part of their body, as is proved 
by microscopical examinations and by injections. The most 
minute ramifications are found more especially on the surface 
of the body ; the branches are placed much deeper, and are 
lodged in the abundant cellular tissue which fills the great in- 
terstices of our organs, particularly on the side of flexion ; 
and the trunks are found exclusively in the thoracic and ab- 
dominal cavities. 

Mode of dividoH.'^The manner of division in vessels 
varies much. Sometimes it conasts in a bifurcation, each 
branch of which is equal to the other ; it is thus that the 
aorta terminates in the abdomen. But more generally a 
branch is detached from the trunk, which still continues on 
its course. In this case, there is no constant proportion be- 
tween the volume of the two. We see, for instance, small 
arteries arise from the aorta, as the spermatic, &c. The 
origin of vessels is in general very near the point where they 
terminate, and it is very rare to observe them pass for some 
distance without giving off some divisions. The spermatic 
artery is one of a small number, which makes an exception 
to this rule. 

Vessels send off their branches at very various angles, but 
they are generally acute, particularly in the limbs. The 
divisions, however, of the great trunks, present many right 
angles, and the superior intercostal arteries and recurrents of 
the extremities are detached at very obtuse angles. 

Modes of comtnunication,'-^Y easels of each species com- 
municate together, not only because they arise from ramifi- 
cations of the same trunks, but in consequence of the con- 
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nexions^ called anastomoses^ which we shall describe as we 
proceed from the most frequent to the more rare. 

Two vessels meet^ and uniting form an arch^ the convexity 
of which furnishes some very small twigs ; as in the neigh- 
bourhood of the articulations, intestinal canal, hand, foot, 
&c. At other times, the communication takes place by 
means of an intermediate branch, as in the anterior cerebral 
arteries ; the vena cava with the umbilical, by the canalis 
venosns, &c. And, lastly, we see two vessels of equal vo- 
lume, verging to the same point, confounded so as to form 
only one, which follows a middle direction to the two first : 
it is in this manner the two vertebral arteries form the basilic. 
Each variety of anastomosis may be referred finally to one of 
the three species we have just described. They are the more 
frequent, as the vessels are more minute, multiplied, and 
superficial. The lymphatics present more than the veins, 
and the latter more than arteries. Anastomoses serve to 
facilitate the course of the fluids, and to re-establish it by 
some collateral channel in those parts in which some princi- 
pal vessel has been obliterated. It is by this means that we 
see the circulation properly continued, even after the con- 
traction or obliteration of the largest branches has taken 
place. 

Suifacei^^yesaeis adhere by their external surface to the 
surrounding cellular tissue, which is condensed on their cir- 
cumference, and forms for them a sheath. Their internal 
surface is smooth, and moistened by a fluid, the existence of 
which many authors have disputed. It is placed in contact with 
the fluid which passes through the vessel, on which are seen 
some eminences, or spurs, corresponding to the points where 
the branches form angles, as they separate from their trunks. 

D 
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iS'/mdMre.—- The parietes of vessels are formed of many 
cylindrical membranes, placed one over another. Their struc- 
ture and other characters differ according to the species of 
vessels under examination. We shall, therefore, describe 
them by giving a particular history of each variety. The 
thickness of the parietes is proportionably more considerable 
as the calibre of the vessel is small. They receive very 
small twigs of blood vessels and lymphatics (vasa vasorum), 
which can be traced as far as their middle coat. The nervous 
twigs, which are distributed on them, form a kind of net- 
work on their surface. Some come from the cerebro-spinal 
centre (the arteries of the limbs from the head and neck) ; 
and others, which are the most numerous, belong to the sys- 
tem of the trisplanchnic (namely, those of the great trunks, 
and arteries in general which support nutrition). 

PJofticdl and tUal propertiet,^~The physical and vital 
properties of vessels diffier, as well as their functions, too 
much, according to the species, to allow us to speak of them 
in this place. 

Their mode of devehpemerU, and varietiet according te age* 
—The mode of developement of the vascular system has 
hitherto defied examination, both in man and in mammalia. 
It has only been observed in the eggs of birds, and the fol- 
lowing are the remarks that result from it : The vitelline 
sac or envelope, which appears to correspond wiA the um- 
bilical vesicle of the mammalia, first presents certain small 
isolated fissures, filled with a clear and thin fluid. The 
number of these fissures increases, and, by their union, ap- 
pear like a little tree, the trunk of which soon becomes per- 
ceptible This is the omphalo-mesenteric vein, which, at 
this epoch, contains red blood. It passes from below up- 
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wards on the aoterior aarface of the embryo^ then becomes 
dilated and forms the heart. The arteries afterwards appear, 
and then the veins. We have every I'eason to believe that 
in the embryo of mammiferous animals the grovrth takes 
place in this manner : that the umbilical vein is first formed, 
and that the developement of the arteries of the body precede 
that of their corresponding reins. In a word, that the order 
of the appeaurance of vessels is that of the production of the 
fluid which they contain. These organs are at first merely 
hollow canals in the ambiant substance, which is gradually 
condensed, and gives them distinct parietes. They acquire 
their peculiar texture in a very slow and gradual manner. 

In old age, the parietes of vessels are very dense, particu- 
larly in the arteries which are also very fragile. The 
number of vessels is much more considerable during the foetal 
life. In fact, at this period, many branches are found which 
become obliterated after birth ; such are the umbilical ves- 
sels, the canalls venosus, and arteriosus. 

MORBID ANATOMY. 

Anomalies in the origin, situation, and form of the vascu- 
lar system, are very frequent. We shall have occasion to 
speak of some of them when we treat of each individual 
order of vessels. 

In newly formed tissues, as in cicatrices, in adhesions, and 
in pseudo membranes, we observe vessels which are at first 
developed singly, as those of the umbilical vesicle, but which 
afterwards communicate with those of the contiguous parts. 

The pathological anatomy of vessels presents too much 
variety in each species to occupy us now ; we shall therefore 
recur to it in the following sections. 

D 2 



28 MANUAL OF GENERAL ANATOMY. 



SECTION IL 



OF THE ARTERIES. 

Z)^m/io».p— Arteries are vessels which carry the blood 
from the heart to the various organs. 

Divtf ton.— There are two arterial trees ; the one, pulmonic, 
the other, general : the former contains black, the latter red, 
blood.* 

General disposition. — The arterial system consists, at its 
origin, of two trunks, which arise from each ventricle of the 
heart. One of these, after being bifurcated, sends off to 
each lung a branch, which is there ramified ; while the other 
is carried first towards the superior part of the thorax and 
gives off large branches, which go to the neck, head, and 
superior extremities; it is afterwards bent back, descends 
along the left and anterior side of the bodies of the vertebrae, 
gives many branches to the viscera of the abdomen, and is 
finally divided into two secondary trunks. These again 
furnish divisions to the pelvic organs, which go to ramify 
among the abdominal viscera. 



* This difiisieacfl in the colour of the blood of the two arterial systems 
is not the only one between them« as we shall see hereafter. 
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Arteries, after a certain number of divisions (twenty, ac- 
cording to Haller and Bich&t), terminate in the capillary 
system, where they are continued with the roots of the veins.* 

SUtiaiUm^'^The situation of arteries is generally deeper 
thtti that of veins and Ijrmphatic vessels. 

Form 4md Hameter^'^^Tb.eir form is more constantly cylin- 
drical than that of the other species, and their diameter, 
which is generalLy smaller than that of their corresponding 
veins, becomes gradually diminished in proportion to their 
distance from the heart ; a fact, not observable in the two 
other orders of vess^. 

ReUUioe number^^^ThQ number of the arteries is very 
much inferior to that of the other vessels \ thus each art^iai 
division of a certain calibre is very nearly equal to two veins 
and ten lymphatic vessels . This difference ddes not exist be* 
tween the pulmonary arteries and veins, but relates only to 
those of the general system. 

CoifTjf^— fo their course, the great arterial trunks follow 
nearly a straight direction. The arch of the aorta, how- 
ever^ and the internal carotid, in the interior of the bony 
canal through wluch it enters the cranium, make an exception 
to this rule. The smaller arterial ramifications are generally 
more tortuous than the veins. 

Anasiomoses^~~The anastomotic communications of arteries 
are more rare than those of the other vessels, but less so 
than has been asserted. They are particularly so between 
arteries of large calibre. The canalis arteriosus furnishes a 
communication of this kind only before birth, between the 



^ Some are still visible after their conversion from eflSsrent into 
afierent vessels. 
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pulmonary vein and aorta. Anastomoses^ however^ are 
suflSciently numerous in the arterial system, to establish the 
circulation by collateral passages after ligatures of the great 
trunks, such as of the abdominal aorta, iliacs, carotids, &c. 

^Wr/Skv—- The external surface of arteries is surrounded 
by a sheath, with which it is rather loosely united, and which 
is formed by the condensation of the surrounding cellular 
tissue. This envelope is particularly firm in those parts 
which are subservient to locomotion. In the splanchnic 
cavities, it is supplied in many parts by folds of serous mem- 
brane. In this manner, the pericardium is slightly pro- 
longed over the origin of the arterial and venous trunks. 
The internal surface is smooth ; some have said that it is 
lubricated by a fluid, the existence of which has not been 
ascertained. It presents, at the entrance of the ventricles^ 
some valves, which we shall presently describe, and which 
are the only ones found in the arterial system. 

The thickness of the parietes of the arteries, is, ceterU 
paribus, in the inverse ratio of their calibre* ; thus aneu- 
risms are less frequent in their branches than in their trunks. 

Structure* "-^ThTee cylindrical membranes, placed one 
over the other, form their parietes. 

1st. 7^ external, which is formed by the cellular tissue^ 
presents a closer texture on the side corresponding to the 
middle membrane, and is looser externally. This tunic, the 
most extensible and most elastic of the three, is the only one 
that is not lacerated, when an artery is tied. 

2nd. The middle^ or Jlbroust or proper membrane of the 

* The oalibre, therefore, is imaller, in proportion to the external 
diameter, in the smaller, than in the greater, arteries. 
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aft^fief, is formed by a peculiar yellow, very elastic^ tissue, 
which exists in the arterial passages, and composes the liga- 
ments of the vertebrae. (See the account of the yellow, 
fibrous, tissue). This tunic is composed of fibres, nearly 
circular, whose axis is not precisely parallel with thai of the 
vessel. These are disposed in layers, which are easily sepa- 
rable, and have thus given rise to the opinion of there being 
different membranes. These fibres are firm and very elastic, 
when considered in reference to their length, which corres- 
ponds to the circumference of the artery ; their firmness 
causes the latter to remain open, when empty. The middle 
tunic is more intimately connected with the external, than 
with the internal, coat. It arises at about a line from the 
ventricular orifices by three semilunar festoons, whose sum- 
mits, though directed towards the latter, are separated from 
them by a fibrous ring. 

3rd. The internal^ called also the common membrane, from 
its being continued into the cavities of the heart, is thicker in 
arteries which carry red blood, than in those which carry 
black, and presents no appearance of fibres. It is whitish, 
transparent, thin, particularly fragile, smooth, and close, on 
its inner surface, and adheres externally to the fibrous tunic . 
At the entrance of each ventricle, it forms three folds, which 
adhere to the circumference of the little tongues, furnished 
by the middle tunic in this place. The free edges of the 
latter follow the course of the blood, and are furnished at the 
centre with small cartilaginous knobs*. These folds are 



* These bodias lerre toflU up the space whieh would be left between 
the ftee«dges of the valves when they are united to close the orifices of 
the vessels. 



32 MANUAL OP GENERAL ANATOMY. 

called the $ygmiMox $emi4imar valves^ and prevent the re- 
turn of the blood from the artery into the ventricle. 

We see, from the preceding observations^ that the arteries 
are attached to the heart by the continuation of their internal 
membrane into its (Tavitiesy where they are confounded with 
those of the venous trunks* iThe heart, in this manner^ 
which is composed, in man, of two distinct lateral cavities, 
after birth, must be considered as a double portion of the 
vascular 83rstem, which does not differ from the others, only 
in having its external envelopes composed of interlaced mus' 
cular fibres, instead of being fibrous and cellular. 

Arteries receive vessels of the three orders and nerves.. 
These latter are larger and more numerous in those which 
carry black, than in those which convey red blood, and 
also proportionally in the smaller, than in the greater, divi« 
sions. They are ganglionic in the splanchnic cavities and 
m the neck, and cephalic in the esctremities* 

Fhytical characters and prcperiie8,^^ATiefies are less 
dense, but thicker, than veins. They are less resisting than 
the liltter^ and possess a much greater elasticity. This is 
owing to their fibrous tunic, which is, however, very fragile* 
This property of their tissue is more considerable with regard 
to their length than their circumference, and in the larger 
tiian in the smaUer arteries. 

VUal prcperHet.'^The senability of arteries is very ob- 
scure. Their property of vital contraction has been denied 
by Halier, Bichat, Nysten, and, more lately, by Magendie, 
who have asserted that these vessels gave no sign of irrita- 
bility under the influence of mechanical and chemical agents, 
flor under that of Galvanism. But the facts published 
by Z^immermann, Verschuir, Soemmering, Hunter, Hast- 

V 2 
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ings. Parry, Giulio, Rossi, &c. prove the want of precision 
of those who have denied the contractility of arteries. 
Physiologists of the present day generally think : 1st. that 
the arteries do contract ; 2nd. that this action is the more 
observable in them, as their calibre is smaller and their elas- 
ticity less. 

The contractility of the arteries is evident by their beat- 
ing, or pulsation, which constitutes what is called tite puUe^ 
and this phenomenon results not only from an entire move- 
ment or displacement of these vessels by the impetus of the 
blood pushed into them by the ventricles, but also from the 
expansion and contraction of* their parietes, in consequence 
of the intermitting afflux of this fluid.* Each of these 
species of motion have in their turn been considered as 
the exclusive cause of the pulsation ; but it has been shown 
that they both assist in it, and that the former predominates 
in the great trunks, and the latter in the branches and ramifi- 
cations. The number of the pulsations of the arteries cor- 
responds in general to that of the contractions of the heart, 
and it is on this account that the pulse holds so important a 
rank amongst the symptoms of diseases. It shews us, by 
Us fubtetSf Ut developement^ its frequency ^ its quickness, its 
r^gtUarUpfiis equality^ as well as also by the qualities opposed 
to these, and by many others, its peculiar state, and de- 
gree of intensity of diseases both of the heart and of other 
organs, whose disorders re-act on the circulation, which may 
be the seat itself of disease. In some inflammations ( parti - 



* Attentive observation shews in eadi pulsation a prolongation U^c- 
ther ivith dilatation, followed by a shortening with eontracUon of the 
arteries. 
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cularly the phlegmonous)^ the arterial pulsations of (he 
diseased part are accelerated^ independent of the action of 
the ventricles. We also see^ in paral3rtic patients, that the 
pulse is more feeble in the limbs which are deprived of mo^ 
tion than in the others ; afforcting another proof of the con- 
tractility of the arteries. 

FunctioM,^^The arteries distribute through every part of 
the body the blood which they receive from the heart. The 
course of this fluid i»not tmifonn throughout, for each ven-' 
fricular contraction impresses on its mass an accelerated 
moti(Hi, which is easily observable when one of these vessels 
is cut. The blood is then seen to issue without intermpiioii 
k is true, but in jets and jeri^s, which are isochronous, as 
well as the pulse, with the pulsations just mentioned. 

When the collateral arteries of a great branch are called 
on to supply it in its functions, their calibre is considerably 
increased, which takes place, not only by a dilatation of 
fheir parietes, but also by an actual growth ; * for these latter 
do not become thinner in proportion to their developement. 
On the other hand, the artery, which now ceases to give pas* 
ss^e to the blood, retracts and terminates by being obUterated 
and changed into a cord. We cannot say here that this is 
the result of contractility^ but a consequence of its inaction, 
one of the effects of which is to diminish the activity of 
nutrition. 

VarieHes from n^.— Arteries are more developed in pro- 
portion as subjects are more young } they are also more sup- 
ple during the first years of life, and they afterwards acquire 
those qualities by which we know them. In the decline of 
■ ■ t ■ ■ » ■■ I ,1 — i. 

* This increase sometimes takes place both in length and in wi^th* 
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life these vessels lose their elasticity and become more and 
more- fragile. Their ossification, at this period of life, may 
be considered as a normal condition, as one of the forms 
which their middle tunic must put on, for that is usually the 
seat of it. The parietes of the great trunks are thin and 
friable in old age, particularly those which carry red blood. 

AnomdRet of origm Bichat, and after him, Meckel and 

B^clard, have believed that the malformations of arteries 
were at least as frequent as those of the veins,* in propor- 
tion to their number and volume. Meckel counts ten con- 
genital varieties in arteries, which arise from the arch of the 
aorta, while he knew but one anomaly of tlie superior vena 
cava. This author has made a similar remark with regard 
to the arteries and veins of the extremities. 

ITORBXD ANATOlir* 

The arteries are subject to alterations of form-without any 
lesion of their tissue. Thus their volume may be augment- 
ed, either throughout fheit length, as in parts which have 
been for some time inflamed,t or only in a portion of their 
extent When the dilatation is local (the true aneurism of 
the ancients), it occupies sometimes the whole circumference 
of the vessel, sometimes (and that more freq[uently) a part 
only of the latter. Arteries are also subjectto contractions, 
both general and partial. The former are more particularly 
remarkable in those parts in which vitality is languid ; the 
latter are more common in the great trunks, and are some- 



* HaSer, Soemineriiig« and Walthen, have profened the oontnury. 

t In this ease, the tluckne« of the parietes correspond to the dilatsp 
tion, aa in the developement of the colla teral branches. 
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times produced by a local change in the tissue of the artery. 
Inflammation of the arteries is distinguished by the red 
ness* of their internal membrane, sometimes by a thick- 
ness of it, and by an albuminous exudation, which becomes 
organized, and occasions an adhesion between the parietes ; 
when they are brought in contact by compression, or when 
ulcerations, gangrene, &c. partially destroy an artery. The 
internal membrane is most liable to inflammation ; the ex- 
ternal is the next in order ; and this morbid condition renders 
it very fragile. Fungosities and vegetations are not unfre- 
quent on the surface of the internal membrane, particularly 
in the neighbourhood of the small valves. We sometimes 
find, between this tunic and the middle one, encysted tuber- 
cular masses, which terminate in suppuration or ossification, 
and are liable to obstruct the vessel. Ossification, which 
is so frequent, as we have already observed, in old persons,t 
is also sometimes remarked in adults. But with it are often 
confounded those calcareous concretions which are formed 
between the middle and internal membranes, and which 
finally penetrate the latter and are visible in the interior of 
the artery. 

In consequence of the local dilatation of a portion of the 
circumference of an artery, and very often also without this 
previous dilatation, the internal membranes become weakened 
by the impetus of the blood, or altered in their texture, and 
are lacerated. The cellular tunic is then distended in such a 

* It is very doubtful whether this redness alone can be considered a 
sufficient proof of arteritis ; it is, however, on this character akne tt&at 
Franlc has assoted that inflammatory fever depends on arterial inflam- 
mation- 

f This is the usual cause of sfiontancoiis gangrene* known by the name 
of senilei or gangrene of old persons. 
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manner as to form a tumour on the sides of the artery, and 
a communication is formed between them by an irregu- 
larly shaped opening, at the margin of which often float the 
remains of the lacerated membranes. This is true aneuriim, 
one of the most serious diseases of the arteries, or even of 
the whole animal economy. The aneurismal cavity contains 
clots of blood ; and its parietes are often lined with fibrous 
layers and false membranes. The tumour sometimes remains 
stationary after having attained a moderate size ; but H 
more frequently increases and demands the assistance of art. 
We very rarely see it diminish and disappear in consequence 
of the spontaneous obliteration of the artery. It is by en- 
couraging this object, which nature seldom effects, that 
art is able to cure aneurisms. This disease presents many 
varieties, which we cannot properly notice here. 'The 
trunks, and greater branches, particularly of the inferior 
limbs, are the usual seats of this complaint. Faite sneurism 
is a tumour formed by the effusion of the blood of an artery 
into the contiguous cellular tissue, whether it arise from a 
wound, or from the rapture of a cicatrix (falK ^mitixfe, 
false cofuecutivey aneurism J. 

When ligatures aie applied to sound arteries, the internal 
membranes are divided, but the external one resiststhem ; and 
the blood, being impeded, coagulates as far as the next branch 
in the direction of the heart. Inflammation supervenes, and 
terminates, at the end of forty«eight hours, by means of an 
albuminous exudation. Adhesion takes place between the 
parts in contact with each otlier, the tissues included in the 
ligature are divided, the latter falls and is ejected, the clot is 
absorbed, and, lastly, that part of the artery which it filled 
becomes obliterated. 
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In those cases where the external membranes are ruptured 
and the internal one alone uninjured, cicatrization still takes 
place by the exudation of an organizable matter, which in- 
creases the thickness of the parietes. At other times, the 
internal membrane is distended, and ruptured across the part 
where the others are divided, forming the mixed internal 
aneurigm, 

Jones and Beclard have instituted some very beautiful ex- 
periments on dogs, as relates to wounds of all the arterial 
membranes. The following are the results : 1st. A very 
delicate puncture was followed by a very feeble hemorrhage, 
by the formation of a clot, which plugged up the wound, 
and by the perfect cicatrization of it, leaving no mark. 
2nd. All other wounds of arteries are fatal if the cellular 
sheath be destroyed; on the contrary, if this does not 
take place : (a) a longitudinal wound is healed similarly to 
the simple puncture, but there remains a linear cicatrix ; (6) 
a transverse wound, which embraces but a fourth of the 
circumference of the vessel, is capable of being healed ; (c) 
a transverse wound of the half is followed by too great a 
separation of its margins to allow of cicatrization ; it is, 
therefore, mortal ; {d) a trauisverse wound of three- fourths 
may be healed if the retraction of the ends is sufficiently 
strong to complete the solution of continuity ; (e) when the 
transverse wound is complete, the ends recede into the cellular 
sheath, and after a violent hemorrhage, syncope permits the 
formation of a clot, and. cicatrization takes place. In man, 
the cure of wounds of arteries has hitherto appeared very 
difficult, and their cicatrices not very solid. Wounds, how- 
ever, from fire-arms, and from the cautery, seldom bleed 
much, as the blood is retained by the scars, which are not 
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detached until after the obliteration of the artery. In lace- 
rated wounds the arterial membranes are ruptured succes- 
sively from the interior outwards, and the end of the vessel 
assumes a conical form. This, together with the retraction, 
consequent on excessive elongation of the vessels, opposes 
a sufiScient obstacle to the hemorrhage^ to allow the formation 
of a clot. 



K 'I 
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SECTION m. 

OF THE CAPILLARY VESSELS. 

7)eftnition.^— The capillary vessels, which we shall now 
describe, being only the extreme ramifications of arteries, 
and the primary radicles of veins, their history will naturally 
hold a place between that of the two divisioBs of the san- 
guiferous system. 

Ramifications of vessels are called capillaries* from ttie 
moment that their tenuity conceals them from the naked eye. 
(The most delicate^ which we can distinguish by the micro- 
scope, present the diameter of a single globnle of blood, 
which is equal to about 1-150 of a millimetre, according to 
the experiments of M.M. Prevost and Dumas.) 

Divuto».— The capillary vessels of the lungs form a sepa- 
rate system, which is distinguished from the general capillary 
system, 1st. because it occujues the other extremities of 
the two halves of the circle, traversed by the blood ; 2nd. 
by its functions. In fact, in the general system, the afferent 
vessels carry the red, and the efferent the black, blood ; 
while the contrary occurs in the C2q)illaries of the lungs. 
We shall notice, further on, the physiological phenomena 
which belong to each of these two divisions. There is also 
another capillary system, the venous, in the liver, composed 
of the ultimate divisions of the vena portse, and of the first 
ramifications of the superior hepatic veins. 

General confomuUUm.^'The system of the capillary vessels 

* From capmus, hair. 
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forms a large net work. These little vessels present on the 
one hand a successive decrease of their arterial ramifications 
in proportion as they subdivide, and, on the other, a corre- 
sponding ii)crease in proportion as they reunite to form the 
first small veins. 

Situation. — ^These vessels constitute together the most con- 
siderable portion of the vascular system ; they are scattered 
throughout the whole body. Some have said latterly, that 
our organs were exclusively formed of capillaries : but this 
opinion has never yet been proved, nor refuted, since we 
possess no other means of determining the presence of these 
vessels than by injection, which does not demonstrate their 
existence in every part of the body. Inflammation, it is 
true, might assist us in clearing up this question, because it 
is accompanied by the appearance of red ramified streaks, 
in some tissues where the injected matter cannot penetrate 
(as in the cartilages, &c.) ; but it is very doubtful whether 
these present small vessels with distinct parietes, or merely 
simple canals accidentally hollowed into the substance of the 
inflamed organ . It remains for us then to examine the differ- 
ences which the various tissues present with regard to the 
quantity of capillary vessels, discovered by injection. They 
maybe divided in this manner : 1st. into tissues , which cannot 
he injected; these are the cellular tissue, the epidermoid and 
its appendages, and the cajtilages ; 2nd. into tissues, whicli 
are injected with difficulty, «s, the white substance of the 
brain and nerves, the fibrous system (with the exception of 
the periosteum and dura mater), the serous membranes, and 
bones ; and, 3rd. into tissues^ which can le easily injected; 
these are composed of the adipose vesicles, of the cineritious 
substance of the brain, and of the neurilema, of the nervous 

s 3 
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^an^lia^ of the muscles, but particularly those of the integu^ 
ments, glands, and glandiform bodies. The lungs are more 
supplied with capillaries than any other organ. 

Modes of communication of tlte capUlariet. ^^The beautiful 
and accurate microscopic observations, made by Leuwen- 
hoeck on the mesentery of frogs, the tails of fishes, and other 
transparent organs, have proved the continuity of the arterial 
and venous capillaries. The injected matter also penetrated 
with the greatest facility from the one into the other. The 
existence of a parenchyma, which the ancients and some 
moderns have supposed to be intermediate between the 
afferent and efferent vessels, has never been proved. We 
find in the reciprocal relations between the venous and ar- 
terial capillaries the three modes of communication, which 
we have mentioned in speaking of anastomoses in general. 
A capillary vessel seldom passes the length of two lines 
without being reunited to a contiguous vessel of one or other 
species ; and this circumstance gives them their retiform 
appearance. It has not been satisfactorily ascertained 
whether the extreme arteries are continued with the radicles 
of lymphatic vessels ; but, on the other hand, these latter 
frequently anastomose with the smaller veins. 

Structure. — The parietes of capillary vessels can scarcely 
be distinguished from the substance of other organs, and 
we know not, therefore, any thing certain respecting their 
texture ; we can only suppose that they are formed by the 
continuation of the internal membrane of the arteries and 
veins. The capillaries are interlaced with nervous filaments 
which are supplied from the cerebro -spinal centre as well 
as from the trisplanchnic, and from this assemblage result 
the papillse of the skin and mucous membranes. 
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Hf/poihetet qf differmt atUhort upon the exigtenceqf terout 
vesselt, jt;.— The supporters of the exclusively vascular 
composition of organs, among whom we find Boerhaave, 
have supposed, with many anatomic, such as Haller^ Soem- 
mering, Bichit, and Chaussier, that there exist vessels still 
more delicate than the last visible capillaries, of which they 
are a continuation, and that these small vessels only admitted 
the serous globules of the blood. Boerhaave even divided 
them into many orders^ each more delicate than the other. 
That opinion rested, 1st. upon the impossibility of discover- 
ing how nutrition took place in organs which could not 
be injected, or at least with great difficulty ; 2nd. upon the 
fact, that inflammation produces a red colour in parts which 
are white in their natural state. Bleuland even says that he 
once perceived white vessels which arose from the last arterial 
capillaries. We state in reply, 1st. that^ as the miscroscope 
magnifies the last visible capillaries, we should be enabled 
to see others still more delicate, if they existed ; 2nd. that we 
cannot appreciate by the colour the vascularity of an organ, 
as capillaries, which admit but one globule of blood, do not 
appear red; and we hence naturally conclude, that, if a 
colourless organ loses this appearance when it is inflamed, it 
is in a measure caused by the irritation, which has attracted 
a greater number of globules into its smaller capillary ves- 
sels ; 3rd. that the inflammatory redness is often produced by 
the actual injection of the substance of the organs. In 
short, serous vessels have never been seen but once ; and we 
cannot say that they do exist from that single experiment of 
Bleuland, the only one to this time performed. 

Many anatomists have admitted the existence of extremely 
delicate vessels, whose office it is to transmit the materials 
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of nutrition and of exhalation, quite independently of the 
arteries : they also allow other capillaries equally fine^ whose 
functions are to take up from every part of the body and 
to pour into the* veins those exhaled fluids and organic par- 
ticles which are destined to re-enter the circulating mass< 
The former are called exhalant and nutritive vcstels, and the 
latter, absorbent vestelt; but the existence of these intermedi- 
ate agents has never been proved by experiment, any more 
than the presence of those terminations arising from capil- 
lary vessels, according to many others, who attribute to 
them the functions just mentioned. Besides, neither of these 
hypotheses elucidates the theory of absorption and exhala- 
tion; these latter take pla^e more or less in every tissue 
of the body, and are the natural consequence of their hygro- 
metric character. 

PhyHcai and vital properties^-^The capillaries are very 
permeable. Their sensibility varies according to that of the 
organs in which they are situated. They are more contrac- 
tile than the other portions of the vascular system. 

Functions, — The motion of the blood in these small vessels 
is determined by the action of the heart, and by their own 
proper contractions. We have already pointed out the 
difference that exists between the general and the pulmonary 
capillary systems, inasmuch as regards the change of colour 
which the blood undergoes whilst passing through them. 
We shall now proceed a little further: the capillaries of 
the lungs expose the blood to the action of the atmospheric 
air, absorb its oxygen, and are the seat of an active exha- 
lation, which issues from the body with the air expired. 
On the other hand, the smaller vessels, which arise from 
ramifications of the aorta, are charged with red blood. 



OF THE CAPILLARY VESSELS. 45 

and deposit in all the organs those parts of this fluid which 
are destined to their nourishment ; while again they lose; in 
other organs^ those which are separated by simple exhalation, 
or by glandular secretion, and which are destined either to 
re-enter the vascular system (the recrementitious fluids), 
or to pass out of the body (the excrementitious fluids). 
They finally become capillaries, venous and carrying black 
blood, and absorb the recrementitious products of the above- 
mentioned functions and the residues of nutritious matter. 

Erectile tissue. — ^This, we consider to be the proper place 
to mention a variety of the reticulated vascular system, which 
many authors, and more lately Beclard, have described sepa- 
rately under the name of erectile tissue. In some organs, 
such as the corpora cavernosa of the penis and chtoris, the 
lips of the vulva, the nipples, the circumference of the 
mouth, the papillae of the integuments, the spleen, &c. we 
find that the extreme arterial ramifications are succeeded by 
fully developed roots of veins, which anastomose as frequently 
as the cs4)illaries, and thus present the appearance of cells 
communicating together. This venous net-work receives 
many nerves, and is supported in the corpora cavernosa, 
spleen, &c. by an elastic fibrous tissue. When its sensibility 
is highly excited, it is subject to a determination of blood, 
which lasts only as long as the stimulus which caused it. This 
passing phenomenon is called erection. It is produced in 
the sexual organs by the desire and act of copulation, and 
in the papillae of the tongue by gustation. Many causes, 
and among others the cold stage of intermittent fevers, give 
rise to it in the spleen. 



46 MANUAL OF GENERAL ANATOMY. 

MORBID ANATOMY. 

7%e calibre of the capillary vessels is much increased 
when they are required by means of their anastomoses to 
supply the functions of an obliterated vessel. They are 
generated in accidental tissues, as in pseudo-membranes^ 
cicatrices, &c. In some parts, particularly under the skin, 
the capillaries are sometimes developed in such a manner as 
to form masses, which vary in their volume, configuration, 
and colour,— a developement very similar to vascular erec- 
tile net works, and susceptible, like them, of a transient 
effusion. This affection, called Telangiectasie, aneurism of 
the extreme arteries (a name which is far from being an 
exact term, since they are formed more from the venous, than 
arterial, radicles) is usually congenital, and is attributed by 
the vulgar to fancies of the mother during gestation. These 
irregular dilatations of the capillaries must be con^dered 
very analogous to those which constitute hemorrhoidal 
tumours. 

As soon as the capillaries are irritated, blood flows into 
them, distends them, and communicates a more or less vivid 
red colour to the morbid tissue, the volume of which is capa- 
ble of being sensibly increased. Sometimes, therefore, this 
fluid is exhaled and issues out, if the disposition of the part 
permits it (active hemorrhages) ; or it is effused into the 
contiguous tissues (spontaneous ecchymosis, apoplexy) . At 
other times the redness and tumefaction, which we have just 
remarked, become more considerable ; the affected organ 
in that case is usually painful, its heat is increased, and 
its arterial capillaries often present pulsations ; this assem- 
blage of phenomena characterises inflammation, or that 
morbid condition, the effects and results of which vary. 
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Sometimes it terminates without leaving any trace (as in 
resolution) ; it often modifies the exhalation, the results of 
which will be then : 1st. Sometimes a serous liquid, which at 
one time is effused and remains fluid, at another is coagulated 
to form false membranes, and at another is combined with 
the neighbouring cellular tissue and gives rise to a white 
induration and to all the degenerations which may result 
from the latter ; 2nd. pure blood, which becomes intimately 
combined with the parietes of the capillary vessels and with 
the surrounding tissues, and produces the red induration, or 
carnificaticn. This alteration is particularly met with in the 
lungs, being essentially vascular organs, in which it is called 
hepatization, from its assuming the appearance of the liver. 
3rd. Pus, which is produced, in the manner we have already 
explained in describing the cellular tissue. Inflammation 
also frequently terminates in gangrene of the capillary ves- 
sels, and in those organs where it takes place. Their con- 
tinued irritation produces fungous tumours, and the chief 
number of those diseases called organic. 
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SECTION IV. 
OF THE VEINS. 

D^ftl^lofl.— Veins are those vessels through \vhich the 
blood is returned from the capillary systems to the auricles 
of the heart. 

jDivimw.— Besides the two trees^ corresponding to those 
of the arterial system^ the veins present us with a third, that 
of the vena portas. The trunk of this is formed by the 
union of the veins of the digestive apparatus and spleen, and 
ramifies as an artery in the tissue of the liver. A superficial 
and a deep-seated arrangement may also be observed in the 
general venous system. 

General eonformaHon.^-^'Vhe veins, like the arteries, form, 
by their assemblage, a tree, of which the heart is the trunk. 

SituatUm, course^ numberf vobttnet capacUy of Uu vetns^ 
compared to those of the arteries, '^Tina class of vessels is 
generally nearer the surface of the body than the arteries : 
of this the subcutaneous veins present a striking instance, and 
may be also remarked in the deeper seated, for example, the 
veins of the brain. The course of the veins is not tortuous 
like that of the arteries ; this is an important circumstance, 
since it contributes to facilitate the passage of the blood, 
which traverses the greater number of these vessels against its 
own gravity. Each artery is usually accompanied by at 
least two veins, seldom by one only, and they pass with it 
through the same bony orifices, and the same interstices of 



OF THE VEINS. 49 

the soft parts.* We have already seen that the number of 
the veins far exceeds that of the arteries. Although this 
'Conclusion is just when applied to the aggregate number, 
yet, it is not so with regard to those blood vessels of particular 
organs, when taken ^ngly. Thus the digestive canal, kid- 
fieys, testicles, &c. present an equal number of veins and 
urteries ; the penis, clitoris, gall-bladder, and umbilical cord, 
have each two arteries to one vein ; but, in the latter case, 
the superior calibre of the veins over that of the arteries 
compensates for inferiority of number. Arising from every 
part of the body by innumerable microscopic radicles, which 
are continuations of the extreme arteries, t the veins suc- 
cessively unite to form twigs, branches, and trunks ; but 
the vein, which results from the union of two others is not 
m proportion so large, compared with each individually, as 
an artery, whose bifurcation is in proportion to one of its 
divisions. We see also veins, die calibre of which is not 
larger than that of the branches which they give off. This 
species of anomaly is more common in the most dependent 
parts, where the blood flows slowly and against its own gra- 
rity, and thus throws the greater impetus against the parietes 
of the veins, which are naturally very dilatable, in propor- 
£on as the extent of its columns, which separates them 
from the heart, is more considerable. The capacity of the 



^ In the lungs, intestines, &c. the small veins are folded over the 
aiteriid ramifieations, whidi they aooompaoy, and Imitate for some time 
<heiriBannerof aitoonescence. 

t The ooang on the internal surface of the intestines of matter injected 
nto the T^s has caused some physiologists to believe in the existence 
of venous xadkdes. having a tree orifice. The raOity of this anatomical 
&ct is fiur fiom having been clearly ascertained. 

P 
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venous tree exceeds that of the arterial, but ia that reUtion 
which does not continue the same at every period of life. 
Thus, this superiority, which is scarcely perceptible during 
infancy, becomes more and more remarkable in the decline 
of life, and is extremely so in old ag;e. This difference 
probably does not exist except in the general system of blood- 
vessels, as it is not observed in their pulmonary system. 

Anastomoses. — ^The anastomoses of veins are very nume- 
rous ; they are observable even between the greatest trunks. 
Thus the vense cavae communicate by the vena azygos. 
They are more multiplied in those parts where the course of 
the venous blood is less assisted, and in those where exter- 
nal agents present an impediment to it : thus, for example, the 
subcutaneous veins communicate so often together, that they 
form a species of net with large interstices* . There are also 
anastomoses between the two arrangements of veins, the 
superficial and deep-seated. 

Form.^-Yeu^s are less regularly cylindrical than arteries, 
which materially assists in the facility with which they may be 
distended. Besides, their external surface presents, in certain 
parts, a species of contraction, corresponding with their 
internal folds, or valves, to be presently described. 

Slructure. --^The parietes of veins, thinner than those of 
arteries, are composed, like them, of three cyhndrical layers. 
We must except here the veins of the brain, or sinuses of 
the dura mater, which, until the time of Bichat, were consi- 
dered to be formed entirely of this last envelope, but in which 
this great anatomist has shown the existence of an internal 
membrane. 



* The spennatic veins and those oC the peLvis equally present a zeti- 
foim disposition. 
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1st. The external or ceUular layer is less dense and solid 
than that of the arteries, and does not preserve its cylindri- 
cal shape, like them, when detached. It is pretty closely 
united to the middle membrane, into the substance of which 
it sends prolongations, which penetrate as far as the internal 
coat. 

2nd. The middle layer or membrane is so very thin, that 
many skilful anatomists have doubted its existence. It 
is most distinct in those veins where the course of the blood 
is least easy (the subcutaneous), and in the large trunks. 
In this respect, that of the vena cava superior is more remark- 
able than that of the inferior. This tunic is of a loose tex- 
ture, and is composed of soft, reddish, longitudinal fibres, 
which are evidently of a muscular nature towards the 
union of the great veins with the heart, and very exten- 
sible and di£Scu1t to be ruptured, as proved by the expe- 
riments of Witringham. The middle membrane appears to 
be wanting in the veins of bones, and is supplied by the 
dura mater in the cerebral sinuses. Fibrine is the predomi- 
nant principle in them. 

3rd. The internal or common memhrane is thin, smooth, 
and polished, much more extensible and resisting than that of 
the arteries, and is of a 'filamentous texture : it is continued 
into the right side of the heart, and is the only membrane 
found in the veins of the bones and in the sinuses of the 
dura mater. This tunic forms a great number of cunous 
folds, called valves, whose adherent margin is convex on 
the side of its origin from the vein, and whose free mar- 
gin is straight, or slightly concave, in the direction of the 
heart. The valves are pressed against the internal surface of 
the vein by the blood in its passage to the heart ; but, when 

F 2 
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this fluid is forced^ by any cause whatever^ to retrograde, 
it escapes between the membranous folds and venous pari' 
etes^ and separates their free edge from the latter. In this 
manner, from being parallel to the axis of the vessel, they 
now become nearly perpendicular to it, and form species of 
sacs; their cavities, being directed from the side of the 
heart, receive the blood and oppose its return. The valves 
are in general sufficiently large to stop up the cavity of the 
vessel ; but at times they are merely the rudiments of valves, 
and reduced to slight eminences or transverse filaments, as 
we see in the crural vein and sinuses of the dura mater. 
They occasionally present certain anomalies ; for example, a 
sloping of their free edges, a reticulated structure, &c. 
These anomalies are sometimes congenital, at other times, 
and this is more frequent, they are consecutive to the mecha- 
nical action exercised on them by the blood. Valves are 
generally met with in pairs, and placed diametrically oppo- 
site to each other. They are, however, single in veins 
of half a line, and under ; sometimes also three or four are 
found, in the place of two. Valves do not exist in all the 
veins ; they are found principally in those of the superficial 
series and in the most dependent parts of the body, and con- 
sequently in the inferior extremities : they are, moreover, more 
numerous and closer together, as they become smaller. The 
valves generally exist at the union of the small with larger 
branches, and of the latter with the trunks. The veins 
of the splanchnic cavities have none, but some of them (for 
example, the azygos) have them at their termination. The 
valves facilitate the return of the blood to the heart, by 
their opposition to its retrograde action ; and they are placed 
in those parts where this fluid passes with the least facility 
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through the venous canals. Blood vessels and nervous fila- 
ments enter into the structure of veins^ but in less number 
than in the arterial parietes, neither of which can we trace 
as far as the internal membrane. 

Physical diaracters and properiiet.-^'Veins are whitish^ 
semitransparent, very extensible^ and susceptible of a con- 
siderable increase of volume: their elasticity is far inferior 
to that of the arteries. When empty, they do not preserve, 
like the latter, their calibre ; but they subside and become 
flattened, unless their external surface adheres intimately 
to the substance of other organs. 

Viial properHet^'^These vessels possess an obscure sensi- 
bility ; their contractility is most apparent in the great trunks. 

Farieiieifrom age.-^We have already seen thM the capa- 
city of the venous system was nearly equal to that of the 
arterial during infancy, but that it exceeded it in adults, and 
still more so in old persons. This difference arises from the 
circulation being weakened, in proportion as we proceed 
further from the period of our growth, when decomposition 
exceeds composition: these two causes, by accumulating 
the blood in the veins, inerease the capacity, while they lessen 
the thickness, of their parietes. Senile ossification in these 
vessels is very rare. 

Fwic^loiM.— The veins return the blood to the heart from 
every part of the body, after this fluid has furnished the 
Biateiials of secretion and nutrition, and is charged with 
the residues of this last function, as well as the new sub- 
stances introduced by absorption into the economy. This 
course of the blood in the veins is proved: 1st. by the phe- 
nomena which accompany the presence of ligatures 
roimd these vessels, namely, their subsiding between the 

p 3 
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heart and the ligature^ and thar distention between the latter 
and their ramifications ; 2nd. by the direction of the valve»; 
and 3rd. by microscopical observations. The course of the 
blood is equal and continuous in the veins. These vessels 
do not pulsate^ if we except those cases in which, in conse^ 
quence of some impediment to the respiration^ or some or- 
ganic disease of the hearty the contraction of the right 
auricle causes a part of the blood to flow back into the veins 
which they had just poured into it^ while the other portion 
passes into the pulmonary ventricle. * The motion^ impressed 
on the parietes of the veins by the fluid thus repulsed, is 
called the Venous pulse, and is only sensible in the great 
branches in the immediate neighbourhood of the heart. The 
progress of the blood in the veins is assisted by the follow- 
ing circumstances: 1st. The action of the aortic ventricle, 
which is here the medium of communication between the 
arterial and venous sanguiferous columns ; 2nd. The peculiar 
action of the parietes of the veins ; 3rd. The contractions of 
the contiguous muscles ; 4th. An imbibition in, or inspiration 
of, the blood of the venae cavse by the right auricle, which 
is produced by the dilatation of the latter, as is still more 
evident at the time of that tendency to a vacuum, which the 
power of inspiration tends to effect in the cavity of the 
chestf. Lastly, the direction of the valves, and this cir- 

* This xdluK takes place in the natunJitate of the dicidatiaD>i«rtioi^ 
larly during expiratioii ; but it is not suflBc&ently oondderable to exdte 
notice by any external chaxacter. 

t Dr. Barry has published a work on the causes of the dreulatioa 
of the blood in the veins, in which he proves, by new experiment^ that 
the blood only passes into them during inspiri^on ; but he appears Co 
us to have exaggerated the Jjifluence ot the latter over the course of the 
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cumstance, that the blood passes from the smaller to the 
larger branches, and the great number of anastomoses, 
favour the course of this fluid in the vessels now examined. 
All these causes, however, of its progress towards the heart 
do not give it that impetus, which it receives from that organ 
in pasnng through the arteries ; they do not completely neu* 
tralize the laws of gravity.* 

Magendie and other modem phyaologists have decided, 
after many experiments, that the veins absorb. This opinion, 
which was entertained by Galen and his successors down to T . 
Bartholinas, is so connected with that which refuses to the 
lymphatics any powers of absorbing other substances than 
the chyle, that we must refer to the history of the latter, to 
read the facts which have been advanced both for and 
Against this doctrine. 

MORBID ANATOMY. 

Veins are subject to dilatations, either in the whole, or in a 
part only, of their circumference, which are called varice9» 
This affection is caused by a pressure of blood on the venous 
panetes, which is greater than the resistance they can op- 
pose to it ; consequently, they are more common wherever 
this fluid circulates against its own gravity, and, more parti- 
cularly, where it meets with impediments to its course ; thus 
the veins of the inferior extremities, particulaxly the subcuta- 



vnous Mood, inMmudi mht regards it asan eMentSal oaiiae, and 4ml- 
Ur to Oiat of the dilatation of the aurides. 

* According to M. de Blainville, the downen of the motion of the 
blood in the veins, by retarding the passage of the elements of this fluid, 
fiivouiB those modifications which subject it to their mutual rc-action. 
These modifications are not, as bias been hitherto supposed, the result 
ttf an organic action of the vascular parictes. 
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neous and those in the pelvis^ are very often the seat of them. * 
Varicose veins often present flexuosities^ which indicate that 
there is^ at the same time, an increase both in the calibre and 
length of the vessel. 

The name of aneurismal varix is given to the dilatation of 
a vein, when it results from a communication between an 
artery and vein, which ordinarily arises from a wound, or 
from ulceration of the ossified parietes of the two vessels. 
The blood, in these cases, passes from the artery into the 
vein, and produces a sound similar to the bellows (bruit de 
aoufflet), which is very remarkable. When a false conse- 
cutive aneurism is formed in the intermediate tissue between 
these two injured vessels, it is called a varicote aneuriiwu 

Contraction of the veins is much more rare than their dila- 
tation. Its usual causes are, either an impediment from 
some cause or other to the passage of the blood in the vessel, 
or when chronic inflammation has either rendered its parietes 
thicker, or lined its internal surface with a plastic and 
membranous matter. The ven» cavae and jugular veins 
have been obliterated without the circulation being interrupt- 
ed. This alteration may be either geneial or local. 

Solutions of continuity in veins are more easily healed 
than in arteries, pulsation being absent ; but they do not 
cicatrize closely, llus process takes place by the interpo- 
sition of apli^stic matter of new formation between the lips 
of the wound. When a transverse division of a vein is com- 
plete, the two ends of the vessel ap^n'osimate in the same 
manner as in an ai-tery, but the clot is smaller. The part, 
which ceases to transmit blood, is obliterated, and becomes 

* Pudielt;* the author of a G«niiaa work upon the diseases of the 
vdns, insists mudi on that general dilatation which, according to his 
opinion, performs a very important part iu many diseases. 



OF THE VEINS. 57 

a cord. Inflammation and ulceration more easily follow 
wounds of ihe veins than those of the arteries. Ligatures 
do not divide the internal membrane of veins but indirectly^ 
and that by the inflammation which they occasion. 

Phlebitis^ or inflammation of a vein^ is a frequent disease, 
and is usually caused by : 1st. wounds of the vessels (it is 
not anfrequent after phlebotomy) ; 2nd. ligature of the 
veins ; 3rd. ligature of the umbilical cord ; 4th. inflamma- 
tion of the circumjacent tissues ; 5th. the varicose state of 
these' vessels. The anatomical signs on dissection are : 
a more or less vivid redness of the internal membrane, ac- 
companied, or not, by a thickening of the two other coats ; 
purulent collections, which are formed on the external sur- 
face of the vein ;* an effusion of a plastic matter on its 
internal surface. Inflammation of veins is generally pro- 
pagated from the point first afl^ected in the direction of the 
heart, and may be thus extended to some distance. Ossifi- 
cation of these vessels is very rare, and when it does occur, 
it appears like small round, inorgatiic concretions, of the 
size of a grain of millet seed, or a small pea, which are 
found more particularly in the veins of the pelvis, as well as 
in all those in which the course of the blood is most retarded. 
Those productions, c?\\edi phleboUtha, sometimes adhere by a 
pedicle to the internal surface of veins ; they are usually 
lodged in the dilatations of these vessels, and are covered by 
a very thin membrane. Adventitious growths are sometimes 
found on the internal surface of the veins. Their structure is 
made up of superlatent layers, and their composition appears 
to be frequently fibrinous. 

* Hunt«r has aeen a case of phlebitis give rise successively to a chain 
of abscesses^ which op^icd outwardly on the surface of the injured 
▼eatd, and were followed by its obliteration. 
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SECTION V. 
OF THE LYMPHATIC SYSTEM. 

I. LYMPHATIC VESSELS. 

DeJlnUiottj^^The name of Ijrmphatics is given to those ves- 
sels which contain whitish fluids, and which arise from 
capillary radicles, sometimes in the substance of organs 
(see Lym^^udidi properly to called), sometimes from the sur- 
face of the intestines (see ChyUfirout veuels), and their 
union forms many trunks, which terminate in the general 
venous system. 

General cofi/bnnatioif.— -The lymphatic system presents 
a form which is rather reticulated than arborescent. It 
is composed of a multitude of vessels, which communicate 
together by numerous ramifications, and terminate in two 
principal trunks. 

SUuatiott. — ^All organs, with the exception of the brain, 
spinal marrow, eye, internal ear, and placenta, contain lym- 
phatic vessels. The latter, like the veins, present two 
series, a superficial and a deep-seated. This disposition 
exists both with regard to the extremities and parietes of the 
splanchnic cavities, and also in relation to the organs con- 
tained in the latter. 

Volume, number, and peculiar /orm.— The volume of these 
vessels is inferior to that of the veins ; and, in this respect, 
they present less variety than the latter between their greater 
and smaller branches, and thoy remain very minute, in- 
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dependent of their successive reunions* Those of the head 
are the smallest, those of the inferior extremities are rather 
larger, and those of the trunk and superior extremities are 
the most voluminous. Notwithstanding the minuteness of 
their size, the aggregate of these vessels presents a capacity 
equal to that of the venous tree ; that is to say, their number 
is far superior to that of the veins ; and, in fact, we reckon ten 
lymphatics to one venous or arterial trunk. Their form re- 
sembles that of small tubes, intersected by numerous nodosi- 
ties, corresponding to the valves with which their internal 
surface is abundantly supplied. 

OngtUf c(mrtet a$»d iermtfuz/ion*-— The origin of the lym- 
phatic vessels has never been discovered ; and we have only 
hypotheses and inconclusive facts to assist our enquiries on 
this subject. The continuation of their radicles with the 
arterial capillaries is still very doubtful, and cannot be 
proved by the single fact of the presence in the lymphatics 
of materials injected into the arteries. For this phenome^ 
non, resting, as it does, on so few experiments, is extremely 
rare, when there is no rupture of the small arteries. What- 
ever the truth may be, lymphatics take their origin from the 
substance of organs, and, according to certain anatomists, 
from the surface of the tegumentary and serous membranes. 
The most delicate lymphatic radicles that we can discover, 
anastomose so frequently together, that they form perfect 
nets, so close in texture as to compose, in a measure, the co- 
vering of certain kinds of organs; such, for example, as 
the membranes above mentioned, &c. The most volumi- 
nous branches communicate together .at more distant inter- 
vak ; the anastomoses, however, of this order of vessels axe 
always more numerous than those of the veins, and give 
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them, in every part, a reticulated appearance. In the course 
of these vessels are found Ijnnphatic gangflia. These 
ganglia are penetrated by the former towards their termi- 
nation, opposite to the thoracic duct, after having surrounded 
them with their numerous ramifications, called afferent 
vessels, while those which arise from the other extremity 
are called efferent vessels; and these become reunited, after 
quitting the ganglia, to form new branches. The greater 
number of the lymphatics in this manner traverse many 
ganglia; those of the mesentery are thus particularly 
situated. These little bodies follow the course of the lym- 
phatics at very close intervals. On the other hand, the lym * 
phatics of the extremities pass through an extent of one, and 
even of many feet, without meeting any. These vesseb 
terminate in two principal trunks ; one, ihe thoracic dud, 
conmiences by an enlargement, called the reservoir of 
Picquetf over the second lumbar vertebra, and terminates 
in the left subclavian vein, after having received the lym- 
phatics of the inferior extremities, abdomen, of a great part 
of the thorax, of the left superior extremity, and of the 
left lateral half of the head and neck. The other trunk, 
called the great right lymphatic vein, is formed by the union 
of the lymphatics of the right superior extremity, of a part 
of the chest, and of the right lateral half of the head and 
neck. It terminates, after an extremely short passage, 
in the corresponding subclavian vein*. A great number of 



* An anatomist of Florence, Dr. Rlgolo Lippi, has recently discorered 
many other lymphatic trunks, one of which is rather large, and three 
rather^less voluminous ; they terminate in the inferior vena cava, at 
about the third lumbar vertebra; a fourth tenninates in the oommon 
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l3nnphatics of every dimension terminate in contiguous veins. 
This fact, which is now well known, explains the rapidity of 
the passage of substances absorbed into the veins. 

iS'tir/acef«>^The external surface is unequal, and adheres to 
the surrounding tissues : the internal is «mooth, and furnished 
with numerous valves, to which we shall recur in the follow- 
ing paragraph. 

Structure»^-'The parietes of lymphatic vessels are com- 
posed of two membranous layers, without reckoning a 
species of sheath, furnished to them by the cellular tissue, 
which is condensed around them . The external membrane is 
strong ; its filamentous texture has given rise to the opinion 
that it is composed of muscular fibres ; which has never been 
proved. The internal membrane is extremely thin and fra- 
gile, and forms the numerous valves which are found in the 
Ijrmphaiics. These folds are parallel in most of them, and 
annular in others (as in the liver). They are disposed in 
the same manner as in the veins, sometimes in pairs, some- 
times singly. They are very numerous in the branches, 
and still more so in the ramifications, a few only are found 
in the trunks. A pair is found at the union of these latter 
with the subclavian veins. L3nnphatics receive arterial and 
venous branches, as well as small vessels peculiar to them ; 
nerves have not been discovered in them. 

Pl^ncalpropertiet^^ljymphaJdc vessek are more reasting 
than arteries and veins, in proportion to the thickness of 
their parietes. They are very extenable, and are suscep- 

iliac, and some others pass into the renal veins. {Antologia, Nov. 1 8S4. ) 
Bullet, da ScUneet MedkaUs, published by M. le Baron Ftoiusae, 
oahier de Dec 18S4. 

G 
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tible of retraction after death, which proves their elasticity. 
On these properties depend the astonishing variations in size 
of the lymphatics, according as they are full or empty. 

ViteUproperties.'-^The vital contractility of lymphatics has 
been sufficiently demonstrated ; but their sen»bility has only 
been proved by their inflammation. 

Varieties from age. — We can say nothing positive on the 
variations which lymphatic vessels present at the different 
periods of life, both as to their capacity and the state of their 
parietes. Certain facts, and the pathological history of tliis 
system, would lead us to believe, that it is more developed 
and that it is more active, in infancy and youth, than later ia 
life. 

Fufidion^.— The lymphatics absorb, in every organ, and 
on the surface of every membrane, those substances which 
are destined to enter into the blood ; they carry them- along, 
under the name of chyle (in &e mesentery), and of lymph 
{in the rest of the body), and pour them at length into the 
venous system. We shall here present the alledged facts 
which have been brought forward to prove that the lympha- 
tics do not absorb, and those also on which the< contrary opi- 
nion is maintained. 

The ancients, who had no knowledge of the lymphatics, 
regarded the veins as the agents of absorption. This 
opinion was exclusively adopted, until J.Haater and Cruik- 
shank declared that this function belonged to the lymphatics ; 
and, from that time, they were known under the title of 
absorbent vessels, a name which they retained universally till 
1809 ; at this time Magendie published many experiments to 
establish, 1st. that a ligature placed round the thoracic duct 
still allowed an animal to live many days ; 2nd. that it neither 
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' accelerates nor retards the effects of poison ; 3rd. that poi- 
son, applied to a surface which was only connected to the 
rest of the body by an artery and vein, produced the same 
fatal effects on the system ; 4th. that coloured and perfumed 
substances are found after a very short time in the venous 
blood, and not in the lymphatic vessels. Magendie con- 
cluded from these facts that the veins absorbed, and that, of 
the lymphatics, the chyliferous tubes alone exercised this 
function, and that only with regard to the chyle. This 
opinion was adopted by the most celebrated German physi- 
cdogists, who repeated and modified the experiments of 
Magendie ; particularly Ribes, who discovered, by means of 
injections, the free orifices of venous radicles, and who 
observed traces of pus and fat in vessels with black blood, 
while he searched for it in vain in the lymphatics. To com- 
plete this series of facts, S6glas submitted poisonous sub- 
stances to the surface of a portion of intestine, which he had 
carefully isolated, and whose blood-vessels he had tied, with 
the exception of an artery and vein, which were both ne- 
cessary to the vitality of the part. Poisoning did not take 
place until he had united another vein. All these experi- 
ments, and others very similar, affording the same results, 
gave rise to the opinion, which is adopted at the present 
day by many physiologists, that the veins alotie absorbed. 
On the other hand, Fohmann, a German anatomist, proved, 
in a work upon the communications between the veins and 
lymphatics, that the latter were not limited to that small 
number which hkd been hitherto allotted them ; but that they 
showed themselves, on tlie contrary, to be very multipHed, 
both in the lymphatic glands, and in the substance of organs ; 
and it was thus very easy to explain the results of tlie fore- 

G 2 
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going experiments. The important discovery of Lippi, and 
the labours of Lauth, jun. have since given a fresh autho- 
rity to those of Fohmann. Lauth adds^ that veins are con- 
tinuations of arteries; that we cannot include in their 
systems small vessels with free orifices ; and that they are 
impenetrable through inorganic pores. He hence concludes 
that the lymphatics absorb^ and that nothing has proved that 
the veins perform this function^ since those foreign sub- 
stances, which have been found in the blood, might have 
been directly carried there, in order to hasten their expulsion, 
by the numerous Ijnmphatic branches, which are united 
to them, in the interior of the lymphatic glands, and in other 
parts of the economy. 

Such is the actual state of the question, which has been 
agitated for many years with regard to the true agents of 
absorption. There is no doubt the completely physical 
power of absorbing belongs to both lymphatics and veins, 
since every tissue in the body possesses it ; but it remains to 
be determined what substances are introduced into and pass 
through every part of the vascular centripetal system ; this 
is the most material point to be determined. 



II. LYMPHATIC GANGLIA. 

Definition,r^The name of conglobated glands, or lym- 
phatic ganglia, is given to those small ovoid bodies which 
are situated exclusively in the course of the vessels just 
described. 

Form and volufni,f^Th.e8e ganglia are more rounded and 
globular in proportion to their decrease in size, and flatter and 
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more elongated ss they become lar^r. They vary in size^ 
from that of a small bean to that of an almond. 

SihuUUm^f^^Thej are more particularly found in the 
neighbourhood of the great articulations^ on their side of 
flexion; for instance^ in the axillae^ groins, &c. They are 
still more abundant in the thoracic and abdominal cavities, 
and, generally, in those parts which are nearest to the lym- 
phatic trunks, and to those surfaces through which new sub- 
stances are introduced into the economy. 

Structure. — These organs are formed by the interlacing 
of the ajhrent vetseh, of certain blood-vessels which inos- 
culate with the latter, and of nervous filaments. The cells, 
which have been considered as belonging to them, are 
merely the result of the filling of the lymphatic vessels. 
They contain a matter analogous to the I}rmph, but thicker, 
and its absence is accompanied by their shrinking. These 
little bodies are immersed in a cellular tissue, which is 
sufficiently loose to allow of their being slightly displaced. 
They receive from it a membranous envelope, which is 
formed by its condensation over their extent. 

Physical ckaracters.'^ljjmphB.tic ganglia are very con- 
sistent. Their colour varies according to the contiguous 
organs. Thus, round the bronchia and spleen, the blood 
communicates a brown colour to them ; they are yellowish 
in the neighbourhood of the liver, and white in the mesentery. 

Vital properties. — These are too obscure to be remarked 
during health. 

Varieties /rowiflgi?.— Lymphatic ganglia are larger, softer, 
more coloured, and more active, during infancy than at any 
other period of life. In old age they decrease so much, 

G 3 
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that some authors affirm that they disappear at that time in 
certain parts. 

Ffinc^ioni.— We know but little of the functions of the 
lymphatic ganglia; we can only suppose that the lymph 
and chyle undergo a modification in them^ and thenb^into 
nungle with the venous blood. 



MORBID ANATOMY OF THB LYMPHATIC SYSTEM. 

Congenital anomalies are very common in the lymphatic 
system. Thus^ the thoracic duct is sometimes double^ or 
rather it is given off before it arrives at the subclavian vein ; 
the ganglia also vary much both in number and situation. 
Lymphatics are not found in newly formed tissues. These 
ves^ls are subject to dilatations analogous to varices^ which 
are equally produced by mechanical causes. This affection 
here takes the name of cvrtus; it is rarely accompanied by 
any organic alteration of the membranes. We sometimes 
see a portion of a lymphatic vessel replaced by a series of 
small vesicles^ which have been thought by some authors to 
be hydatids, but ought always to be considered as dilatations 
of these vessels, between the spaces of a pair of valves, 
together with the obliteration in the parts corresponding to 
the latter. Inflammation often occurs in the lymphatic 
system -y it generally takes a very slow course, and gives 
rise to several phenomena, which are attributed to a scrofu- 
lous diathesis. Suppuration, effusion of albuminous matter, 
and obliteration by thickening of the coats of the vessel, may 
be the consequence. In the Ijonphatic glands, it more ge- 
nerally terminates in white induration than in any other kind 
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of organ. They are also very subject to schirrous, carcino- 
matous^ and tubercular degenerations. Ossification^ or 
rather the formation of a calcareous substance^ is more rare 
in the lymphatic vessels than in the ganglia^ where they may 
at times be seen^ even in early life. 
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CHAP IIL 
THE SEROUS SYSTEM. 

SECTION I. 
GENERAL CONSIDERATIONS. 

Definition — The serous system is composed of an asseni' 
Wage of a great number of membranous cystiform organs, 
distinct one from another^ presenting a surface which ad- 
heres to the surrounding parts, and a free surface contiguous 
to itself, which is lubricated by a liquid more or less 
analogous to the serum of the blood ; from hence named 
serous membranes. 

Division. — The serous system isdivided into \hesplan<^nie, 
which includes the serous membranes in the cavities of this 
name^ and also the tunica vaginalis of the testicle ; and into 
the synovial system , which, as we shall soon see, presents 
many subdivisions. 

Conformation.^-^ As this system does not constitute one 
uniform whole, it cannot have a general form. The differ- 
ent membranes of which it is composed represent shut sacs ; 
and we can give no better idea of them than by comparing- 
thcm, with Bichat, "to those double night-caps which fold 
back on themselves, and in which the head is enclosed." 

The peritoneum, however, varies slightly from this cha- 
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racteristic conformation of the serous membranes. The 
Fallopian tubes penetrate its cavity, and afford, by this 
arrangement, the only example of the continuation of se- 
rous and mucous membranes with which we are acquainted 
in the body. 

Sttrfaces^-^The serous pouches adhere to the contiguous 
parts by their external surface, in some parts very closely, 
and in others the reverse. Thus they cannot be separated 
from the lungs, spleen, testicle, nor from the articulating 
extremities, unless at the parts where they commence to 
cover these organs ; while the anion of serous membranes 
with the muscles and certain glands is very loose. The for- 
mer are equally easy of separation from the subjacent parts 
in the neighbourhood df those points where they pass from 
one organ to another. The external surface is slightly une- 
qual, wrinkled, and covered with a cellular layer, whose 
density varies much in different parts of the same membrane. 
This surface forms, by reflections in some parts on itself, a 
certain number of folds more or less considerable, of which 
the omentum and mesentery are remarkable examples. 

The* internal surface, lying in contact with itself, is 
smooth, shining, and always moist. With the microscope 
we can perceive it scattered over with villosities. 

Texture^ — These membranes are formed of a single layer, 
'whose texture is closer tiie nearer we examine its free sur- 
face. Their tissue must be considered as a modification of 
the cellular. In fact, when a portion of serous membrane 
is forcibly distended, we perceive a multitude of small 
laminae and filaments irregularly interlaced. Besides, organs 
of this kind do not appear red except in an inflamed state, a 
character which belongs equally to th« laminated tissue. 
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ThiB is, as well as the fonner^ the seat of a serous exhalation^ 
whose products are nearly the same. The serous accidental 
mtmbranes (cysts) are also formed in the cellular tissue by 
simple condensation: both tissues putrefy with the same 
slowness^ and their maceration is equally long. Most authors 
regard the serous membranes as being well supplied with 
white but deprived of red vessels*. Rudolphi and Ribes 
go further^ and, from the results of very minute dissections, 
deny them any species of vascularity. 
. Phyticfd and chemical duiractert and /Mt>pff<t«i.— Serous 
membranes are white and transparent, and possess an elas- 
ticity which is particularly remarkable from the facility with 
which we see them resume their first dimensions, after they 
have been submitted to considerable distention. Though 
very elastic, they are not, however, so much so as we 
should be led to think from the remarkable extension they 
present in certain dropsies. In fact, we must not forget, 
1st. that these membranes, in their natural state, present 
many folds, which are effaced during disease : 2nd. that they 
may be very considerably displaced, when the cause of dis- 
tention acts only on a part of their extent. Maceration 
renders them otgaque, and desiccation increases their transpa- 
rency. When submitted to long boiling, they fumidi ge- 
latine and albumen. 

Vital properiutj-'^TovA membranes possess no sensi- 
bility, at least in their healthy state ; it is probable that 



* The tnmsparenoe of sorous membranes allows us to see yascular 
nets, whish aie situated, not in their substaaoe, as we should be induced 
to bdieve, but io the subserous cellular layer. 
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a kind observed in inflammation arises from the subjacent 
tissues. Their nutrition would lead us to believe in their 
vitality, which is not otherwise remarkable. 

Varieties from <ig».— The serous system presents an ex- 
treme tenuity in the foetus. The arachnoid and epiploon , 
which are the most attenuated parts of it during the whole 
of life, in the foetus, have scarcely the thickness of the pari- 
etes of a bubble of soap. The density of these membranes 
increases with age : it is very remarkable in old age ; and they 
then lose a great portion of their suppleness. At this period^ 
adhesions of these organs to the contiguous parts become 
firmer and more resisting ; while, in infancy, they are loose 
and weak. It is probable that serous membranes, or at least 
the splanchnic portion, do not form shut sacs from the 
beginning. They afterwards undergo every necessary 
change of form, and accommodate themselves to the parts 
which they surround or line. 

Functions, — ^These membranes separate the organs which 
they envelope, and between which their cavity is interposed. 
This separation is rendered more complete by the presence of 
serosity, which lubricates their free surface : without this, 
the contiguous parts would form adhesions with them, and, 
by its assistance, the above organs glide more easily over 
each other. With regard to the secretion of this fluid, 
Ruysch has shown that it was not ejOTected by the glands, as 
was supposed before him. It is now considered the efl^ect of 
a perspiratory secretion, an organic action of the serous 
tissue, or of the vessels alone, which enter into its texture. 
Many very distinguished physiologists think that its texture 
only assists in the exhalation as an hygrometrical sub« 

H 
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stance*. The product of thisperspffradon varies aocdrding' 
to the species of serous membrane?. It entersinto^ the cnrcn- 
lating passages in proportion as it is exhaled ; xad, dnringr 
this double movement, it probably undergoes a modification 
which renders it more fitted for nutrition. Bichat. in ^low- 
ing that the extemt of the serous surfaces, without including 
the synovial, possess more of this secretion than the integu- 
mentary membranes, has noticefd the importance of the ex- 
halation and of the absorptiony of wMch the former are the 
^at. 

MORMD AMA.TOMY. 

Serous membranes are sometimes thickened at the same 
time that their extent is increased. This phenomenon ^ which 
is remarkable in herniae and dropsies, results from an in- 
crease of nutrition. Solutions of continuity of these organs 
are followed by a linear cicatrix, which is almost impercep- 
tible when the union is immediate ; and by the formation of 
a new portion of serous membrane when we have not suc- 
ceeded in ihiiting the lips of the wound by the first intention. 
This portion always remains thin, and more extensible than 
fhe remainder of the membrane. The first effect of inflam- 
mation is to. suspend the exhalation of the serosity ; it then 
hicreases it without altering its nature, and finally changes. 



* Rudol^hi, who d^lAs bvety species of Vessels it thii system, tfaankB 
that the exhalaticAi of the serosity is e£kcted by the viissels beneath the 
serous membranes, and that this fluid passes through them to arrive at 
their free surface, in the same manner as the product of the cutaneous 
|i6npirdtioD traverses the epidermis* 
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aipiaicfa iskes place in variouB ways. Somatknes, therefore, 
the p^o^ct of the serous ex^iaUtion is a lactescent liquid^ 
holdiog some aM>uininous flocciiii in suspeDsion ; sometimes 
it is a. more .consistent substance^ of a gelatinous appearance, 
which is deposed upon the free surface of the mem^bratie in 
small particles^ which b^coiae united and form lasers of 
vaiiable extent. These latter axe .oftea agglutinated wkh 
those which ace found on the particontiguous to the fcee sur- 
face. These pseudo-membranow productions frequency 
]»ecome organized and establi^ permanent adhesions be- 
tween diffetrent portions of these organs. In this case^ tiiey 
aasuBie the conaist^ce of ceUular tissue, and afterwards that 
of serous tissue. Viessels ai-e observed to be formed in their 
centce, which isctend on evei^ side and terminate by their 
iramificiitions with the vessels of the parent membrane. 
T^y 9^ete to 'the latter, sometimes by one point and often 
hy ihm whole esotetit. Tiheir disposition, form, Bsd^ic^- 
Bess vary much. These productions are found under the 
form of bridles, filaments, fringes, membranes, &c. They 
are most frequent in the pleura, and then in ^ peritoneum : 
the synovial membranes present some after rheumatism. 
They sje subject to cartilaginous and osseous transforma- 
tions. Inflammation of serous membranes gives origin to a 
secretion of purulent matter, which, according to its thick- 
ness and abundance, remains spread over the free surface, or 
is collected into the most dependent part of the cavity. 
Chronic inflammation in some parts may transform the se- 
rous into fibrous, cartilaginous, or osseous tissues, which 
are usually observed under the form of plates, either on the 
adhering surface, or in the thickness of the membrane. The 
cardiac surface of the pericardium often presents examples 
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of this kind. Concretions of the same nature, either pedi- 
culated, or free (but which do not become so until after their 
formation), are sometimes found in the serous cavities, and 
particularly in the synovial. Tubercles are also found in 
this tissue. 

It is to a subacute inflammation, or at least to a continued 
irritation of the cellular tissue, that we must attribute the 
formation of accidental serous membranes, known under the 
same of c^fft— -a denomination which indicates their vesicu- 
lar form, but which is equally given to certain sacs whose 
tissue approaches more to those of the integuments than 
to that of true serous membranes. The serous cysts, the 
analogy of which with the serous system Bichat has clearly 
shown, result generally from a condensation of cellular 
tissue, round a sanguineous effusion of a purulent or serous 
collection of foreign bodies, and of certain tumours, &c. 
Others are owing to the developement of a pre-existing sac ; 
as in those which result from an enlargement of the ovarian 
vesicles ; those of the spermatic cord, produced by a partial 
distention of the tunica vaginalis, &c. We shall not include 
under the same head the atheromata, steatomata, and meli- 
ceria, as their tissue is not that of serous membranes, but of 
the integumentary organs, as we shall see hereafter. Cysts 
may present all the decrees of the organization of serous 
membranes with similar alterations. They exhale and ab- 
sorb the same fluid. Hpdatidt are a species of cyst, which 
are distinguished from the others, inasmuch as they do not 
adhere to the surrounding parts. They are met with in a 
greater or less number in certain organs, as in the brain, 
liver, uterus, &c. In serous membranes and in true cysts 
they are filled and surrounded by serosity, and appear to be 
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produced by the organization of this fluid. Their parietes 
seem soft^ like concreted albumen. These productions have 
been enumerated among the entozoa by Laennec^ who 
has described them under the name of AcepftalocytU. 
Cuvier^ Rudolphi, and Meckel refuse them a place in the 
zoological tribe. 

The accumulation of serosity in the cavity of the serous 
membranes is a kind of affection which constitutes dropsies^ 
and arises from a defect in the equilibrium between the exha- 
lation and absorption of this fluid. When the former 
exceeds its usual quantity^ which circumstance frequently 
depends on inflammation, either acute or chronic^ but 
always slight, it is called acHve dropsy ; and pattive, when 
the exhalation remains natural and the absorption is languid. 
This frequently arises from a derangement of the circulation, 
and an engorgement of the venous system, which is the fre- 
quent consequence of some deep-seated alteration in the 
splanchnic organs. 

We shall show, in the following sections, the small num- 
ber of malformations which occur in the serous membranes. 



II 3 
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SECTION U. 
THE SPLANCHNIC SEROUS MEMBRANES. 

Syn. Simple villous, diaphanous, membranes^ &e. 

Deftnitv>n,^^The splanchnic serous membranes line the 
cavities of this name, and cover more or less completely the 
org'ans which are contained in them. 

Division. — Some are simple, others are in pairs. The 
arachnoid in the cranium, the pericardium in the thorax, and 
the peritonenm in the abdomen, compose the first series. 
The second comprehends the two pleurae, which occupy in> 
dividually a lateral half of the chest, and the two tunicse 
vaginalis, each attached to a testicle. 

General conformation and ditposUion^-^Their form is simi- 
lar to that of the other serous membranes, which is that of 
shut sacs* . We shall recall, as respects their general dispo- 
sition, the comparison which Bichat made between these 
membranes and a cap folded back on itself, so as to form an 
external and an internal sac, continued to the part where 
they are reflected one over the other, and contiguous by one 
of their surfaces. The external sac (the parietal coat or 



* We must not forget that the peritoneum alone does net partake of 
this general character of serous membranes, since the Fallopian tubes 
penetrate its cavity. 
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sac) adheres to the parietes of the splanchnic cavity ; the 
internal (the visceral sac or coat) is spread over the organs 
contained in this cavity^ and envelopes them more or less 
completely. In this sense, the pleura costalis is distinguished 
from the pleura pulmonalis, although both actually form 
but one serous membrane in each lateral division of the 
chest. The disposition of the parietal sac presents nothing 
very remarkable ; but that of the visceral sac is very com- 
plicated in the arachnoid and peritoneum. The former fur- 
nishes sheaths of various length to the cephalic vessels and 
nerves ; and the latter is found in relation, variously com- 
bined, with different organs. Sometimes the parietal sac is 
suddenly reflected, to line the visceral parts and to cover or- 
gans which it does not ordinarily completely invest; for 
example, the ascending and descending portions of the colon. 
At other times, the membrane quits the parietes of these ca- 
vities, and passes through a short course before it covers the 
organ to which it is going, and then envelopes it entirely, 
except where it receives vessels and nerves, and afterwards 
becomes reunited to itself ; as we see in the mesentery. The 
visceral sac presents another kind of fold, when, after having 
covered a part only of an organ, it is more or less separated 
from the latter, but is afterwards reflected on itself, to cover 
the other portion. The folds of this latter species of dupli- 
cature may be floating, as the epiploon ; or kept fixed by 
the continuation of the lateral portions with the parietal sac ; 
as, for example, the broad hgamentof the uterus. In gene* 
ral, the sacs of the duplicatures we have just described are 
united by a sufficiently loose cellular tissue to allow of their 
separation, when the organ to which it corresponds is in- 
creased in volume. 
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Sutfaoet^^^The external surface is every where adherenty 
whether it be to the parietes of the splanchnic cavities^ or to 
the viscera and a certain number of vessels and nerves, or, 
lastly, to itself by the folds just mentioned. The arachnoid 
alone, and that only at one point of its extent, presents an 
example of the non-adhering surfaces of a serous membrane. 
We have already shown the varieties presented by the union 
of serous membranes with the psirts which they cover : it is 
in those parts where the parietal sac is reflected over the 
organs that this union is least intimate. 

T€ffture,^-'The splanchnic serous membranes xeaemble, 
in point of fact, large webs of cellular tissue, but modified 
in their density. Their fibrillous appearance is not so 
distinct in them as in the synovial membranes. They are 
considered to be more furnished with white vessels than .the 
latter*. With regard to the red vessels, which seem to pe- 
netrate tiiem, 'they are merely subjacent, and abound espe- 
cially between the layers of the folds, where also is found 
some adipose tissue. We have already seen that we cannot 
tr«ce nerves in the serous membranes. 

I*hj^ncal end vHal prcperties, '^The extensibility of the 
splanohnic serous membranes exceeds that of the synovial. 
Their other physical and vital properties present nothing of 
importance* 



• The arachnoid Is an exception to this rule, and is considered as eom- 
pleteily devoid of Tessds; atleastnoBehavebeendiaoovcitdbyinjectian. 
On this aeoount, and from its ^Oreme tenuity, this membrane, which 
presents, in other respects, the general conformation of serous sacs, has 
been regarded by many anatomists as forming a separate genus. But 
if it be true, as Rudolphi supposes, that the whole class of these mem- 
branes are deprived of vessels, this distinction is without foundation. 
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Functiong. -^-The fluid which is exhaled from the free 
surface of serous membranes is so very small in quantity in 
healthy that it merely moistens them. It coagulates very 
readily by being exposed to the air: this is owing to the 
albumen which enters into its composition and is found in it, 
but in less quantity than in the serum of the blood: The in- 
coagulable portion of this serosity is^ according to the 
researches of Beclard, a gelatinous mucus. These mem- 
branes separate the viscera and parietes of the splanchnic 
cavities, at the same time that they facilitate their reciprocal 
movements by the polish of their free surface. They also 
strengthen the parietes of a great number of vessels, to 
which they furnish sheaths during a small portion of their 
extent, and support also those of certain membraniform 
organs, as the stomach and intestines. 



MORBID ANATOMY. 

Tlie form of these membranes, as well as their relations 
with the surrounding organs, are frequently changed by an 
accumulation of this serum. At other times, these changes 
are caused by displacements of the viscera, and particularly 
by those called hemiae — a sort of affection presented espe- 
cially by the organs of the abdomen, and particularly by the 
intestinal canal. An organ, issuing from the splanchnic 
cavity, which is itself invested with a serous membrane, 
pushes before it a portion of the parietal sac, which is placed 
before the orifice through which the organ issues. This 
portion tlius furnishes a second envelope contiguous to 
the first, and constitutes what is called a hernial sac. This 
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is owing at times^ not to a dii^Iacement^ but to a ^iistendon, 
of the parietal sac ; and is what takes place in umbiiicai 
herniae. Alterations of texture in the splandanic serous 
membranes are the same as those of which we have spok^i 
in the preceding section ; and we shall only add, that th^ 
are more frequent in this than in the following kind. Among 
the small number of the malformations of these menbranes 
we find : the absence of ooe of their portions, particularly 
^ anterior, the permanence of the continuation of the cavities 
of the peritoneum and tunica vaginalis. See. There has also 
been remarked a serous sac, placed in the interior of the peri> 
toneal sac, and communicating with it by a small orifice. 
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SECTION in. 

THE SYNOVIAL fllEMBftANBa 

DefinUion, — The synovial membranes are serous organs^ 
spread in great variety over the apparatus of locomotion, 
and placed between those surfaces which move over each 
other. 

Division^ — They are divided into subcutaneous synovial 
bursse, into synovial membranes of the tendons, and into 
those of the articulations. 

Form and disponiion.-^^djch. of these differ in many 
respects in the three species of synovial capsules. Thus : 

1st. The sitbcuianeom burgee are simply small, rounded 
vesicles, easily seen by inflation, and situated between the 
skin and certain osseous or cartilaginous parts, jutting out 
from below it ; they are found between it and the trochan- 
ters^ patella, olecranon, &c. They adhere by their external 
surface to the surrounding tissues, and are sometimes con- 
nected with the neighbouring tendinous capsules, and are 
thus contiguous to themselves by their internal and free sur- 
face. The cavity of some of these vesicles is divided into 
many cells by partitions which are more or less complete*. 

2nd. T7ie tynovial membranes of tendons piesent two very 
distinct forms. One of these is vesicular, and is found inter- 
posed between tendinous parts, and bones or cartilages, 
or between tendons only; they embrace these different 

" We oVTe the first good description of these organs to fi^Iard. 
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organs, and adhere pretty intimately to them by their ex- 
ternal surface^ which is united in some parts to the subcuta- 
neous bursse, or to the synovial membranes of the neigh- 
bouring articulations. Many of them have folds, which 
are seen in their cavity under the form of Jringed prolonga- 
tions ; and to these we shall recur when we speak of the 
articulating capsules. The synovial tendinous membranes 
of the second species are the vaginal; and they are thus 
called from their forming complete sheaths round the ten- 
dons. These sheaths are composed of two cylindrical 
superlatent layers, connected by their two extremities, conti- 
guous by one of their surfaces which is free, and adherent 
by the other. The external coat invests the parietes with a 
fibrous canal, which is traversed by one or more tendons ; 
the internal coat surrounds them. In some parts, one of the 
extremities of these tendinous sheaths Is divided into many- 
ton gue-like processes which are placed over as manf 
tendons. 

3rd. The tynmml membranes of the articulations are all 
vesicular. It is only in appearance Ihat they lose this form 
in certain joints. They can always be made to resume it by 
separating them from the surrounding parts. These organs 
line the surfaces of the diarthrodial articulations, their liga- 
ments, and every part which immediately surrounds them. 
The number, form, and disposition of these latter vary much, 
and proportionably modify the apparent configuration of the 
membranes to which they adhere. Thus, in some articula- 
tions, as in the coxo-femoral, where there is an inter-articular 
ligament, the synovial capsule is reflected over the latter, 
which provides it with a sheath, and gives to this membrane 
the complete appearance of a vaginal conformation. Th« 
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disposition of the synovial membrane of the knee is still 
more complicated, from the great number of ligaments and 
tendons to which it furnishes sheaths more or less complete. 
These membranes adhere so intimately to the cartilages, that 
they cannot be separated from them at the centre. Many 
anatomists, and among others Magendie, say that they do not 
extend beyond the circumference, but merely surround 
them; but an attentive examination shows the contrary; 
and certain pathological facts, particularly the presence 
of pseudo-membranous adhesions on the centre of articulat- 
ing^ surfaces, prove the existence of synovial membranes at 
these parts. They present folds analogous to those formed 
by the splanchnic serous membranes ; namely, folds floating 
in their cavity, fringed at their free edge, and on this 
acconnt termed fringed prohmgiitiatu. These duplicatures, 
which we have already found in the vesicular capsules of 
tendons, contain cellular tissue and many vessels between 
their coats. There are also seen, both within and without 
Aese coats, some fatty bodies which Havers mistook for 
glandular masses, and which his successors, by adopting his 
opinion, have callcid the giand* of Havert, 

Texture. — The tissue of the synovial membranes, and 
particularly of the two first species, is only distinguished 
from the cellular by their greater density. They have^ 
it is said, white vessels, which are rendered visible by inflam- 
mation. Some of the articular membranes appear to have 
lymphatic vessels. Their nerves, if they possess any, are 
as little known as those belonging to the other serous mem- 
branes. 

Physical characters and proper ties. --AW the synovial 
membranes are whitish, semi-transparent, thin, and soft. 

I 
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Their extensibility appears less than in the splanchnic serous 
membvanes. 

Vital properties. — The extent of vitality in these organs is 
not cognizable^ Uke other serous membranes^ but by the 
possibility of their inflammation*. 

Varieties from o^.— The subcutaneous bursse are ea- 
sily seen from birtb^ when their synovia is more copious than 
at any other period of life. Their extent and density in- 
crease in proportion as the parts in which they are atusited 
are exercised. BIclardj Bogros, Brescfaet^ and WiUermij 
supposed that the tendinous synovial membranes weito deve- 
loped consecutively to the friction of the tendons over the 
contiguous pa^ts. They are formed^ in fact, in every part 
where the skin becomes the seat of constant pr^dnre^ 
(Example, in the stumps of amputated limbs. ) Soe nt me riag 
observes, that their number diminishes with age by the tmion 
of those which touch each other. In fact, the synorvial 
membranes are very thin in the foetus and infant; become 
more and more dense ; and put on a certain rigidity ia 
old age. The synovia \A not so consistent in childroi ; it 
is less abundant in old petsons> and before birth than ia 
the intermediate ages. 

Punctiotts. — Synovial membranes facilitate the reciprocal 
movements of the parts between which they are situated ; 
and this arises from the polish of their surfaces, which i« 
oiHng to the presence of a fluid called synovia, and which i* 
there constantly exhaled and absorbed. This fluid is most 



* That is, if tbis morbid condition has not its seat, as Rudol|ihl 
supposes, in the subjacent tissues* and not in the serous membranes 
themselves. 
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abundant over (he fringed prolongations, in coaaequeDce of 
die greM number of vessels which arc placed between Ute 
layers of these duplicatures ; and not, as lUled by Havers, 
from Ibe presence of a glandular apparatus, the fringes 
of which were Che eicretory ducts. The synovia exudes at 
every point of tbe free surface of thoae which have no 
fringes, as well as in others; and diis aJone would overturn 
die hypothecs of HavGrs. This fluid varies a little in the 
Oirte kinds of ^novial membranes. Id tfai^aiucMts bursee 
it merely moiMerks the membrane and rendeta its touch unc - 
tuous. In the tendinous pouches it is more abuodant, thick, 
viscous, yellow, verg;ing sometimes towards yellow, and 
composed of albuaien and murus. In the articular meat- 
branes it is equally viscous, ro[^', of a saltisli flavour, and 
composed of water, albumen, fibrine, and mucus, of cerUiu 
salts of soda and Ume, and also, according to Foiucroy, of a 
matter which appears to be luic acid*. 



Dropsies of the subeulanemis burs» {hj/gromt) and of -tile 
lendinousbarsK(gini;fisn}arenotraiei but dropsy of the ax- 
^cntating capsules is extremely m (hgdrarthradtj. Ai tines 
die accumulsOed fynovia preserves its natural cbaracter; at 
oAer timea it is changed in various ways. Id the two first 
iqieetestlBs flwd often les^nbles currant jelly. Collections 
of puriform or purulent matter may follow ii 
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the synovial membranes ; this morbid condition is not so fre- 
quent in these as in the splanchnic serous system. It is 
sometimes followed by ulceration^ or the production of fun- 
gous granulations^ and the conversion of the articular cap- 
sules into a pultaceous substance^ of a clear brown co- 
lour, intermixed with white streaks, sometimes of half an 
inch in thickness, and which gradually extends over the 
whole joint. Inflammation of these membranes sometimes 
also terminates in their becoming thickened, and by the for- 
mation of pseudo-membranous adhesions, which vary in 
form as much as in the other serous membranes. Sometimes 
they are bands, which, by their number and direction, 
represent a kind of cellosity ; at other times, they are mem- 
braniform layers, uniting surfaces which before were free 
and contiguous. All these productions impede more or less 
the motions of those parts between which the membrane 
is placed: they constitute a variety of false anchyloses; 
which disease frequently results also from a thickening with 
induration of the articular synovial membrane and of the 
adjacent tissues. The adhesion of two contiguous parts of 
the articular capsule is often followed by their disappear- 
ance; then by that of the cartilages; and lastly by the 
union of the osseous extremities, or true anchylosis. Certain 
foreign bodies are found in the synovial membranes. Those 
of the tendons sometimes contain cartilaginous productions ; 
and, at other times, small bodies of the size and shape of the 
pips of pears, and which some have supposed, but falsely, 
to be endowed with a peculiar vitality. There are also founds 
in the articular capsules, certain fibrous, cartilaginous, or 
bony productions, both free and pediculated, or lodged in 
the thickness of the cartilage. Saline concretions also. 
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composed of the urate of soda have been met vith in them. 
In some instances, new synovial membranes are formed ; as 
13 seen between the two fragments of a non-united fractured 
bone. Congenital malfoimations of these organs are as 
j'et bnttjttle Lnonn. 
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CHAP. IV. 
THE FIBROUS SYSTEM. 



FIRST DIVISION. 



FIBROUS (PROPERLY SO CALLED) OR INELASTIC 

SYSTEM. 



SECTION I. 
GENERAL CONSIDERATIONS. 

Syn. Albugineous^ tendinous, aponeurotic, ligamentous^ 

tissue*. 

Definitloti, — The fibrous system comprehends a great num- 
ber of organs of various forms ; it serves different uses, but 
possesses for its common character a white, shining, very 
resisting tissue, and presents fibres which are more or less 
distinct. 



* Neither of these denominations is exactly applicable to this syBtem ; 
for they all express, either a character which it possesses in common with 
others, or one form only which it puts on. The first objection is appli- 
cable to the naxai&JibrQus, but which we shall nevertheless preserve 
in this system , as the one most generally adopted. 
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Divition, -^This system is composed of various kinds of 
organs. 1st. the Jibrout ligamentous organs, which include 
the tendons and ligaments ; 2nd. the Jibrous enveloping or- 
gans, among which we find those of the muscles (aponeu- 
roses), those of the bones and cartilages (the periosteum and 
perichondrium), those of certain nervous, glandular, or- 
gans, &c. (the dura mater on the brain, the sclerotica on the 
eye, the albuginea on the testicle, &c.) ; each of which we 
Khali investigate separately. 

General conformation.^^We find two principal forms in the 
system of fibrous organs ; the funicular or fascicular, and the 
membranous. The former belongs exclusively to the tendons 
and ligaments; the latter to that of the envelopes, and is also 
found in the two preceding kinds. Bichat has represented 
the periosteum as the centre of the fibrous organs, supposing 
that the tendons, ligaments, and aponeuroses, as well as the 
fibrous envelope of the corpora cavernosa and dura mater, 
are all connected with this membrane, to every part of which 
they are also united : but this observation cannot possibly 
authorize the admission of a centre of the fibrous system, 
since certain envelopes of glandular organs which belong, 
as well as the above-mentioned organs, to this system, have 
no communication whatever with them. 

T€Xlure.m^All fibrous organs are composed of an assem- 
blage of fibres, which are very distinct in most of them, but 
almost imperceptible in others. At times they are disposed 
in bundles, almost parallel to each other, sometimes interlaced 
in various ways ; and, at other times, they form several thin 
and crossed layers, as we see in the aponeuroses. These 
fibres are white filaments, finer than hairs, and possess all the 
physical characters which we shall presently recognize in the 
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tissue to whick they bekw^. Chauasier ranks ibis species of 
fiboes under tke iia»e of ^i&tigimema, among the four whicii 
he adflHts «8 dewtetdary in our oTgi&ieation ; but ibey are 
now generally regarded as Ibe rssiilt of condensed cellular 
tissne. This latter surrounds and mutes the fibres and the 
bandies wiiich they form, and furnishes envelopes to the 
organs they compose. These organs contain a small quan- 
tity of adipous tissue. They present remarkable varieties in 
their vascularity. Thus, certain large tendons appear to 
have no blood-vessels, while the periosteum and dura mater 
possess many. Some receive lymphatics. Nerves have not 
been traced in them. 

Phffdcal and diemical characters aud properties. -^The 
filffous 'tissue is white ; it generally pnesents a brilliant sil- 
very Sippearance ; it is hard and resisting ; distention cannot 
be produced but very slowly. When some powerful cause 
is applied, the fibrous organ itself is ruptured, or, should 
it resist, the bones, &c. to which it is attached are frac- 
tured. From this want of extensibility depend those acci- 
dentsknown by the name of strangukUions, which arise from 
the insuperable obstacle opposed by the fibrous organs to the 
developement of parts usually surrounded by them, from 
their volume being suddenly increased by inflammation or 
other causes. The fibrous tissue retracts slowly proportion- 
ate to that of its extension ; that is, it has but little elasticity^ 
at least in its recent state. Desiccation gives it this pro- 
perty, and renders it transparent, of a reddish yellow colour ^ 
and almost homogeneous. Bui it requires to be macerated 
in water for some days to restore its original characters. 
Long maceration first separates .its fibres, then softens and 
changes them into a whitish pulp. This tissue is finally 
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reduced to gelatine by boiling; it is digested with great 
difficulty, and is decomposed very slowly. 

Vital properties,f'^The sensibility of the fibrous system is, 
it is said, excited in health by violent extension, as in sprains : 
this extension produces excessive pain, and may give rise to 
very intense inflammatory injuries*. A fibrous organ may 
be pricked, cut, and submitted to the action of chemical 
irritants, without occasioning any pain. Every irritating 
cause may also act on this tissue, and produce inflammation. 
It never presents contractions : reparation is very active. 

Modeofdevelopement and varieties from age. ^^The fibrous 
texture is not visible in the f cetus until the third month . This 
tissue is of a pearly white colour in the infant ; it then yields 
easily to free motion, and, being more extensible, is less 
easily ruptured. At this age, the periosteum, dura mater, 
and sclerotica are more developed than in after life. In old 
age this tissue is dense, stiff, more yellow, and less smooth, 
than in the adult. Notwithstanding its hardness, it is not 
liable to senile ossification, unless it be in those parts which 
are exposed to the friction of the bones, and in certain 
parts where they resemble cartilages. 

Fufietiong. — These vary, as we shall see, according to the 
kind of fibrous organs, and are all purely mechanical. 

MORBID ANATOMY. 

When fibrous organs are submitted to long extension, 

* Many penooB, and we among the number, saiq;KMe, agunst the 
general opinion* that it is at least doubtful whether this pain ought 
to be referred to tlie ligaments rather than to tlie nerves of the injured 
port. 
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which cannot take place without their emaciation, they 
become thicker in congequence of the increase of nutrition. 
Their wounds heal by the interposition bfitveen their tips of 
an organizable matter, which finally acquires the density of 
fibrous tissue. Inflammation of this tissue rarely terminates 
in gangrene or suppuration, but more generally in reBolutLon^ 
or by a thickening of the organ. Chronic inflammatioa of 
fibrous organs produces cartilaginous and bony transforma- 
tions, softening, growth of fungus, polypi, and carcinoma- 
tous tumours. The fibrous tissue is developed accidentally- 
round certain cysts and tumours, round false articulations, 
and in some adhesions of serous membranes. Cicatrices of 
the liver and skin are fonned of a tissue resembling it. We 
may also consider as similar certain polypi and subcutaneous 
tumours, which we find especially between the rectum and 
vagina, and between the latter and the bladder. Those 
fibrous bodies found in certain parts, as in the womb 
and ovaries, and which have been confounded with scir- 
rhus, though without any resemblance to it, are productions 
of various kinds, round, lobulated, at first very small, soft, 
and increasing gradually in volume as they acquire soUdity, 
lodged sometimes in the substance, sometimes on the surface 
of the parietes of the uterus, and very slightly adhering 
to them in the latter case. These bodies are composed of 
two substances, disposed in layers, one of which is fibrous, 
and the other of a homogeneous texture. The latter is 
regarded as cartilaginous by J. F. Meckel, who considers 
these bodies to be fibro-cartilaginous. Cellular tissue and 
blood-vessels enter also into their texture. They are not 
unfreqwently converted into cartilages and become ossified. 
CalcuH, said to have been found in the uterus, are frequently 
only lobes of these bodies. 
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SECTION IL 

ORGATfiS WHICH COMPOSE THE Fl6R0tJS SlTStEM 
(PftOPERLY SO CALLED). 

FIRST ARTICLE. 
PIBRO-LIGAMENTOUS ORGANS. 

This kind comprehefidis the Ugamentg of bones and car^ 
tilages^ and the Tendmi which unite the muscles with the 
hard parts. 

\ 1. THE LIGAMENTS. 

D{/M/ioff.<«^Ligamentd are fibrous org^ans of various 
forms^ adhering, at least by their extremities, to the bone^, 
or cartilages. 
i>i»Mtofi.<**^They ate divided according to their situation : 
1st. Into Articulating, which unite different bones by 
being attached to each of them ; 2nd. into nonarticulating'^ 
those which are connected by one part to another of the 
same bone, ^ther to form fissures into foramina (as in the 
acroraio-coracoid ligament), of to obliterate an osseous 
eavlty (as in the posterior pubic ligament), and thereby 
enlarge the surface for the insertion of muscles ; 3rd. into 
mixed, where they especially answer the latter purpose 
by filling up the spaces between different bones; as in 
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the peroneo -tibial, the radio -cubital, and the sacro^ischiatic 
interosseous ligaments. 

Form and kind. — Every species of ligament presents the 
two general forms of fibrous organs, the fascicular and 
membranous. Fascicular ligaments are generally more broad 
than thick ; and their particular form is commonly that of 
an oblong square ; they are seldom triangular. Those of the 
articulations are either external or internal, as respects them. 
The external are placed so as to limit or prevent motion 
in certain parts; the greatest number of them are lateral. 
They adhere internally to the synovial capsule, and ex- 
ternally to the tendons, &c. which surround the articulation. 
The internal are fibrous cords, which we meet with in 
the centre of the coxo -femoral articulation and in that of the 
knee, cords bound by their extremities to the centre of the 
articulating surface, and adhering in the remainder of their 
extent to the synovial capsule, which provides them with a 
sheath in being reflected over them . Membranous ligaments 
have a varied form which corresponds in the non-articulating^ 
to that of the spaces which they supply. 

Those of the articulations (they are only found perfect 
round the scapulo-humeral and the coxo-femoral) are 
named capsular ligaments: they appear like large fibrous 
sheaths which embrace the joint, and are attached by each of 
their extremities to the centre of one of the bony parts which 
form this latter. These capsules or fibrous sheaths intimately 
unite, by their internal surface, to the external synovial 
membrane, and by the other surface to the tissues surroundin 
the articulation. They allow of motion in every direction. 
The union of the ligaments with the bones or cartilag-es is 
very intimate in the adult, and in old age, but less so in infancy ; 



to 
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at this latter period^ these organs are almost exclusively 
attached to the periosteum. 

Texture^^-The tissue of the ligaments is very compact ; 
its fibres are not equally distinct in all. They have some 
blood-vessels and a little fat. 

Functums. — ^These organs, both pliant and resisting, are 
opposed to certain motions which might affect their exten- 
sion, and allow of others which are dependant on their 
flexibility. The non-articiilating serve especially for the 
insertion of muscles. 

Alterations.' — Ligaments, particularly the capsular, are 
torn in luxations. Their inflammation is frequently seen, 
especially in white swellings. 

Inflammation may also give rise to their ossification, 
softening, gradual wasting, &c. 



§ II.—- OF THE TENDONS. 

i)^nl/t(m.— Tendons are termed ligamentous organs, 
which unite muscles to bones or cartilages, or even two 
portions of the same muscle. 

Z)ivirio».— They are divided, according to their form, into 
funictdar tendon*; and into aponeurotic tendons or aponeurotic 
intertUmt, 

Situation and relation.^— Tendons are most frequently situ- 
ated at the extremities of the muscles, and ai'ethen inserted by 
one of their portions into them, and by the other into the hard 
parts or aponeurotic coverings. At other times they interrupt 
the course of the fleshy fibres, and give to the muscles the 

K 
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digastric, trigastric, &e. forms, when that separation is com- 
plete. 

The funicular and aponeurotic tendons are sometimes 
met with on the same muscle ; and then the former kind is 
attached to the most moveable bone, and the latter, or mem- 
branous, to the point of insertion. The union of the ten- 
dons with the fleshy fibres is throughout very intimate. 
This takes place sometimes obliquely, in crossing each other, 
over apart of their extent, and often affords an analogous form 
to the beard of a pen folding on its stem ; at other times, the 
tendinous fibres follow the course of the muscular, of which 
they appear to be a continuation. In many places, the sy- 
novial bags surround more or less completely the tendons ; 
they sometimes pass in fibrous sheaths, which we shall pre- 
sently describe; at other times they are connected with 
a loose cellular tissue. 

Conformations, — Funicular tendons are cords more or less 
elongated, round or flat, sometimes uniform in their whole ex- 
tent, at other times divided at one of their extremities into seve- 
ral distinct parts. The aponeurotic tendons are equally simple 
or divided ; many of them form arches whose two extremities 
become inserted into the hard parts, the concavity of which 
gives passage to vessels. Some tendons are partly funicular 
and partly membranous; lastly, there are muscles which 
terminate in very short fibrous fasciculi, separated from each 
other, and which cannot be classed under either of the two 
species of tendons just described. 

Tcrtofff.— The tissue of tendons is very compact: their 
fibres, more or less distinct, are united by rather a small 
quantity of cellular tissue. It is without any kind of foun- 
dation that some have wished to regard their organization as 
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similar to that of the muscles, which have only in common 
with them the cellular tissue which passes from one to the 
other. Tendons have very few vessels. Those which suffer 
much friction from the bones ultimately become fibro-car- 
tilaginous, and even osseous. 

Physical and vital character t and propertiei,-^-Tendons are 
of a pearly white appearance, shining, dry, and inelastic ; 
their vitality (particularly that of the funicular) appears to 
be inferior to that of other fibrous organs. 

Functions, — The tendons unite the muscles to the hard 
parts, afford an extended surface of insertion to their fibres, 
by which they are rendered more numerous than if they 
were immediately united to those same parts, and, lastly, 
they assist the action of these latter by concentrating it upon 
a space more limited than that which they occupy. 

AUerations.'^lnAammaLiion of the tendons is little known ; 
their puncture produces an indolent swelling, which is very 
slowly resolved. They partake of the softening of the liga- 
ments in white swellings. When exposed to the atmosphere, 
and deprived of their cellulajr tissue, they easily mortify and 
exfoliate. 



SECOND ARTICLE. 
OF THE COVERING OP PUEOVS ORGANS. 

This kind comprises: 1st. the fibrous envelopes of the 
muscles or aponeuroses; 2nd. the sheaths of leudons; 

K 2 
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3rd. the covering of bones, or the periosteum; 4th. that 
of cartilages, or the perichondrium ; 5th. that of the ner- 
vous system, or dura mater ; and 6th. some others belonging 
to different organs, which we shall presently describe. 



§ I.— APONEUROTIC COVERINGS. 

Definilion. --'The aponeuroses are fibrous membranes, 
which cover more or less completely one or more muscles. 

X)tt;uior<.— They are divided into general and partial ; the 
former belong to the extremities, the latter to the body. 

Conformation and dUpotUion.^-'The general envelope* re- 
semble the form of the limbs the muscles of which they sur- 
round. They are connected with these latter by their inter- 
nal surface, and send between them membranous prolonga- 
tions, which, in separating them one from the other, furnish 
points of insertion to the fibres of many of these organs, and 
go to be attached to certain lineary projections in the bones. 

The external surface is united by a loose cellular tissue to 
the integuments, to the adipous tissue, and to the subcutane- 
ous vessels. These aponeuroses unite at their extremities 
with the periosteum, or with the cellular tissue, and form 
fibrdus rings for the passage of tendons. 

The partial aponeurote* have a varied form, and cover or 
surround imperfectly certain muscles on the sides of the 
splanchnic cavities. There are some which cover only a 
single muscle (as the temporal) ; others which belong to 
several of these organs. 

Some correspond, by their internal surface, to the mus- 
cles, and by the external to the subcutaneous cellular tissue. 



FIBROUS SYSTEM. 101 

Others are connected by both surfaces to the muscles, and are 
sometimes composed of many layers which receive these lat- 
ter between their spaces, siinilar to species of folds ; an ex- 
ample of which may be observed in the recti muscles of the 
abdomen. 

The aponeuroses have tetucr mutclet, which are some> 
times proper to them (the fascia-lata with the aponeurosis of 
this name), and at other times destined for other functions, 
and only fulfil, in an accessory manner, the Office of tew- 
9or8, by means of the insertion of their tendon into the 
aponeurotic membrane ; as in i)ie biceps bracffaialis, which 
is tmitcdin part by its inferior extremity to the anti-brachiifl 
aponeurosis. These muscles modify tfie degree of tension 
of these cnvelcfpes, wWch is dependent on the contracted or 
relaxed istate of tfie subjac€fnt nmscles. 

9%:tff»re.— The tissue of aponeurotic envelopesis composed 
of one or more sets of fi:bres, arranged indifferent orders. 

Phyncal cftaracters^—These membranes appear df a 
pearly -white colour; their thickness is in direct relation 
to the tnnnber, to the Strength, and activity of the moscles 
"Which they cover. Their fibres are more rigid and more 
resisting than those of the tendons ; they also resist for a 
longer period maceration and boiling. 

J^Kffc^toRf.— The aponeuroses maintain the subjacent parts 
in their position, from the motions which might otherwise 
change it. They assist the progress of the venous and lym- 
phatic fluids, and prevent, by their inelasticity, the accumu- 
lation of these latter beneath them. 



K 3 
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^ 11.— -SHEATHS OF TENDONS. 

Definition. — Those expansions of the fibrous tissue are 
thus called which form alone, or with the assistance of the 
neighbouring bones, species of canals through which pass 
one or more tendons. 

Z>tvtm».F— Tendinous sheaths are general or partial^ 
according as they receive several or only one tendon. 

SHuaiion.-^'They are found principally at the free extre- 
mity of the limbs, and chiefly in the situation of the joints ; 
an arrangement required on account of the greater number 
of the flexor muscles compared with the extensors. Thus, 
besides the strong sheath which all the flexors of the fingers 
receive, each has its proper one ;* whilst the extensors are 
bound down solely by the tendinous fibres arising from the 
interosseous muscles. 

Form and cAarac^.— -The sheaths of tendons are either 
complete or incomplete ; that is, some form the entire canal 
which gives passage to the tendons, whilst others form only a 
certain portion, the remainder being furnished by the bones 
to which are attached the extremities of the fibrous portions 
now referred to. 

Some form true canals ; others merely fibrous rings, and 



* Besides the reason already given, there is another which we shall notice 
here : it is, when the hand is bent, the very long and slender tendons of 
the anterior muscles of the fore-arm, if they were not confined to the 
phalanges by sheaths which do not allow of their longitudinal motions, 
would be displaced and give to the palmar surface of the organ of touch 
a form which would impede its functions. 
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are then termed anntUar UgamenU. Thosie sheaths which 
receive several tendons are either simple, or compound ; that 
is, divided by fibrous prolongations into as many grooves 
as they receive tendons. These organs are continuous 
with the aponeuroses of the extremities where they exist. 
Their tendinous surface is lined by a synovial pouch 
of a vaginal form, which, in the compound, sends be- 
tween the tendons slips which form so many partitions 
more or less complete. 

TeiT^Mr^.^— They are composed of transverse or oblique 
fibres, sometimes very apparent, and at other times very 
indistinct; their tissue is compact and thick, but some- 
times thin. 

iPffffc^sofM.—- These organs lieep the tendons In their pro- 
per situation, and, in some places, serve them at the same 
time as levers to act upon. 



§ III.— OP THE PERIOSTEUM. 

D^itttton.*— This name is given to the fibrous envelope of 
the bones. 

Furm and character. -^The periosteum has the form of the 
bone which it covers. Its continuity is only interfered with by 
the moveable articulations; in the immoveable, it passes 
without interruption from one bone to the other; it does 
not, in either kind, cover their articulating surfaces. The at - 
tachment of this membrane with the bones is weak in in- 
fancy, strong enough in the adult, especially at the extremi- 
ties of the long and short bones ; in fact, wherever the texture 
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of these organs is spongy. NnmeroBs prolongatioiis of ike 
periosteum accompany the vessels which, in this case^ 
penetrate the osseous tissue. 

TVtf^ure.—- The fibres of the periosteum, both of the long 
and short bones, have the same directions, though they differ 
from the fibrous envelope of the flat bones. The textare 
becomes fibro cartilaginous in those parts subject to constant 
friction. The periosteal tissue receives many blood-vessels 
and some lymphatics. 

. Varietiet accord^ to age,»^ln the f<stU8, the periosteum 
is soft and spongy, abounding in gekiiinous fluids, and 
slightly vascular ; the fibres afterwards gradually appear ; its 
<^onsistence increases, its net- work is developed ;-^in tA4. 
age k becomes firm, hard, and even o^silieson its internal 
surface. 

Functions. — The periosteum protects the bones from the 
action of organs which pass over its surface ; it strengthens 
the parietesof their vessels ; in infancy it unites the epiphyses 
to the body of the bone, and receii^es the insertion of the 
ligaments and tendons, which, at a later period, and in con- 
sequence of the ossification of this membrane at their points 
of attachment, adhere to the bone itself.' 



SfORBID anatomV. 

The periosteum, removed to a small extent, may be re- 
generated* . Its solutions of continuity are followed by cica- 



Its abrasion givc^ riM; to a supdrfieial tiecrOBis* 
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trices which resemble it. Its inflammation rarely terminates 
in gangrene; sometimes in suppuration (and in this case 
it detaches itself from the bone) ; at other times, that morbid 
condition gives rise to induration with an increased thickness 
(periostosis), ossification, and, lastly, encephaloid carcino- 
matous wasting, and the developement of fungous produc- 
tions. 



^ IV.— OF THE PERICHONDRIUM. 

The perichondrium is a fibrous membrane which covers 
the non-articulating cartilages; it is less intimately con- 
nected with these than the periosteum is with the bone ; 
it sends but few fibrous prolongations into the interior of the 
cartilages. It is not very vascular. The vitality of the 
perichondrium is inferior to that of the periosteum ; in other 
respects it resembles this latter membrane. 



^ y...OF THE FIBROUS ENVELOPES OF THE CEREBRO-SPINAL 
NERVOUS MASSES, AND OF SOME OTHER ORGANS. 

These membranes are * 

Ist. the dura mater (meninge de Chautner), situated iu 
the cranium and spinal canal, lining, as an internal perios- 
teum, the cavity of the former, and, connected very inti- 
mately to the arachnoid membrane covering the brain, the 
cerebellum, the medulla oblongata, and the spinal marrow, 
slightly elongated in the form of a sheath over the nerves 



106 MANUAL OF GENERAL ANATOMY. 

which take their exit from the base of the cranium^ pierced 
with foramina for the passage of these nerves and of those 
of the spinal column ; lastly, forming several folds which 
ought to be divided into those which separate the various 
parts of the encephalon, which are the folds of the cerebrum 
and cerebellum, the tentorium of the latter ; and into those 
which supply the place of venous canals, and are lined by 
the internal membrane of the tissue of this name : these are 
the sinuses of the dura mater. The latter are, according to 
some authors, composed in infancy of two layers; its 
fibres are very distinct, its vascularity is equal to that of 
the periosteum*. 

2nd. thesclerotic/is a very firm fibrous capsule which serves 
as a covering to the eye, determines the form of that organ, 
and protects its other parts. Its fibres are very indistinct^ 
and it possesses but Httle vascularity. 

3rd. t?ie aUnigineal, which surrounds the testicle, sends ofT 
from it prolongations ; equals in its thickness the two pre- 
ceding, and possesses, like the latter, but little vascularity. 
We shall consider this membrane as the covering of the 
ovaries. 

4th. and lastly, the JUbroua tunic <^ the kiinesf*, which 
sends off also prolongations into the interior of those 
organs. 

It is necessary to observe, that any parts to which the non- 
elastic fibrous tissue affords a covering, are not destined to 

* Many anatomists class also in this fibrous tissue the cellular vascular 
covering of the nerves (the neurilima), which possesses, in fifict, in nruiDy 
plaoes» a thickness which justifies this opinion ; but the neurilima resent- 
bles ntther the {mb mater than the fibrous envelope now conai JevdL ; «t 
least it is contiguous with the former at the origia of the nerves. 
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sustain sudden changes in volume. We shall presently 
notice that those in the contrary case are sui'rounded by an 
elastic fibrous tissue. 



^ yi..«^F rut PlBRO-SBROVS AMD PIBRO-MUC0U§ 

MBMBRANES. 

Wherever the fibrous membranes are found connected 
with the serous or mucous membranes, they unite so inti- 
mately together that it is impossible to separate them by 
dissection ; so that they appear to form but one membrane, 
fibrous on their external surface, and mucous or serous 
on their internal. The pericardium and vaginal tunics are, 
in a part of their extent, true sero>fibrous membranes; the 
union of the dura mater and the arachnoid membrane is 
equally intimate in all those places where these envelopes 
are placed one above the other. We find examples of the 
fibro-mucous membranes in tlie wind-pipe; the fibrous 
tunic which unites the arches of this tube is inseparable 
from the mucous which lines it; the periosteum and peri- 
chondrium present the same thing wherever the internal 
hkteguments lay immediately over them, as is seen in the 
nsual foss8e> the auditory canal, the lar3mx, 8tc» 
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SECOND DIVISION. 
OF THE YELLOW OR ELASTIC FIBROUS SYSTEM. 

Definition. — This system includes a ^reat number of mem- 
branous and ligamentous parts, &c. composed of a tissue 
analogous to the preceding as regards its texture, but which 
is distinguished from it by a very remarkable elasticity. 

SUiMtion — We find this tissue present wherever a con- 
tinued or occasional resistance to weight, force, to that 
of the muscles, &c. is required. The principal organs, 
or the portion of organs which make up this tissue in man, 
are — ^the yellow ligaments of the vertebrae, the proper mem- 
brane of vessels, especially of the arteries, the excretory 
and air passages, the covering of the spleen, that of the 
cavernous bodies, &c.* 

Conf(/Tmation*-^The elastic fibrous tissue is met with 
under three forms; namely, 1st. that of bundles (in the 
yellow ligaments) ; 2nd. that of tubes (in the vessels and 
the excretory canals) ; and 3rdly, that of a membranous 
sac with internal reticulated prolongations (as in the cover- 
ing of cavernous bodies and of the spleen). 

Structure, — This tissue is formed of fibres placed in bun- 
dles, parallel or a little oblique one to the other, but never 



* Among animals, this constitutes the posterior cervical ligament, and 
is also the basis of what are termed claws among those qtedes of animals 
cats. 
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crossed^ and easy 'to separate ; it possesses but a small quan- 
tity of cellular tissue and few vessels. 

PhynaU and chemicai ^laracters and propertiesj^-^This 
tissue is of a slightly ydlowish white during life^ more 
so after death ; it is opaque^ firm^ more tenacious and much 
more elastic than the other fibrous tissues ; more tenacious 
after death, and less so during life, than the muscular tissue, 
which it resembles more than the preceding. The most 
remarkable physical property is its elasticity, by which 
it readily resumes its previous form after it has been dis- 
tended or compressed. This property is owing to the large 
quantity of water it contains ; so that, when it is deprived of 
this by being dried, it loses half its weight, and has a horny 
appearance. But it is only necessary to moisten it again for 
a certain time, in order to restore its elasticity and principal 
characters. 

It resists for a long time maceration ; boiling water, acids, 
and alkalies, have very little action upon it. Decoction does 
not convert it into gelatine like the latter. This principle en- 
ters indeed very partially into its composition ; but, instead of 
that, albumen and fi brine abound. 

Vital pr opertiet ^^^This tissue manifests neither sensibility 
nor contractility. 

Funciiont.'^t furnishes bounds or envelops to certain 
parts, accommodates itself, by its extensibility, to their 
changes -in form or volume, and restores them, by its 
elasticity, to their original situation^ when the cause of these 
effects cease. 
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MORBID ANATOMY. 



The an^mical history of diseases of this tissue is included 
in that of the fibrous (properly so termed). We shall only 
observe, that ossification is more rare in this than the latter ; 
and that it loses its elasticity after a too frequent, excessive, 
or prolonged distension. 
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THIRD DIVISION. 
OF THE FIBRO-CARTILAGINOUS SYSTEM. 

We include in this system those parts which^ by their tex- 
ture and tenacity^ partake of the characters of the fibrous 
tissue^ and, by their density and whiteness^ those of the 
cartilaginous*. 

iHvinofi.-~We divide the fibro-cartilaginous organs— -1st. 
into those v/iach are free on both thdr surfaces, as the inter- 
articulating (or wunitfues) ; 2nd. into those which have one 
surface free and the other adherent, as in tendinous sheaths 
and those surrounding the articulating cavities; 3rd. into 
those which adhere by both their surfaces to bones, to which 
they serve as points of union. 

SUws^ny form, tmd Xrimi.— -1st. the inter-articulating 
fibro-cartilages are found in the knee-joints, in the inferior 
maxilla, and the clavicle. They are lameUated, free on both 
surfaces, adhering by their extremities to the capsoles or ar- 
ticulating cartilages, sufficiently moveable to accommodate 
their actions to the articulations : 2!id. the fibro-cartilages 
adherent by one of their surfaces are of two kinds ; that is 
(a), those of tendinous sheaths, placed where the tendons 



* BichAfc placat ia this vftkem. nentbranifomi nrtili«;es, which MmM» 
B^daid^ and other anatomittB, regard as true cartilages. It will be ateo* 
in the following chapter, that this latter mode of classing them is prefisr- 
aUe to that adopted tpy Blchftt. 
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pass over the bones, resembling grooves (ft) ; those in the fonn 
of depressions, which line the glenoid and condyloid cavi- 
ties : 3rd. the fibro-cartilages adherent by both their surfaces 
are found between osseous portions, to which they serve as 
bonds of union ; their form corresponds to that of its sur- 
faces ; thus, those which unite the bodies of the vertebrae 
together are circular ; that which is found at the sjrmphysis 
pubis resembles very much an oblong square, &c. 

Structure, — The fibro-cartilaginous tissues are not com- 
bdned in the same proportions, nor disposed in the same way, 
in all the parts of this system. 

It is thus that the fibrous substance predominates in the in- 
ter-vertebral ligaments, where it forms concentric layers ; it 
is less abundant in the cavities which surround certain articu- 
lations (here the fibres are circular), and still less so in 
the inter-articulating fibro-cartilages, and often very indis- 
tinct in the sheaths of tendons, which are formed from the 
periosteum, converted, almost entirely into cartilage. 

In general, the fibrous substance is much more apparent, 
when we examine the fibro-cartilage near its external part^ 
at which plaice it exists almost alone ; on the contrary, the 
cartilaginous substance will be found more abundant the 
neai'er we approach the centre of the organ, where the 
fibres disappear. In some places we find alternately a 
fibrous, then a cartilaginous layer. This system is but 
slightly vascular, similar to (he two tissues of which it is 
composed. 

Physical and chemical characters and properties, — The 
fibro-cartilages are whitish. They unite to the tenacity of 
the fibrous system, from which they also derive a portion of 
their suppleness, the elasticity of c|irtilage. It is also to btj 
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remaikedy tki^ dBrmg pregiutncy^ th« ftbv»-ettrtiliige9 which 
umte thebdiMs of the pclvisseiis^fy sotei and become more 
moist. BoUmg ledhtees ^m tissue into gdatitte. 

FtM pf o p m ti et,'^TkQse organs Ausilest ii«iiK«r sens^- 
litj DDF eontractHitjr f» the bealdiy state. 

FcrifMet aetatdtng t9 ogt^^^JbR bomogcneoiw part of iho 
fibvo-cartikgespriedbaiiiiaites'in islaaey ;. diey aredien vetj 
soft ; inr propbrtiofi as dneir coiisisleQee iaef eaaesr, (iMir fibres 
beeoiiB more ami awre appaiQiit. Owiftcation ift advanced 
age is Tcrf rare, 

Ftmatimtt iThe fitiito^sniiagiiunis w^aneliaTe differe&t 
use^ aecordizig to tiMiF natute: 90«e facilitate thet meTe- 
ments of certain tendons^ to which they offer a point of 
insertion at once solid and elastic ; others assist in the motion 
of articulating surfaces^ between which they are situated^ 
either as species of cushions^ or as equally elastic ligaments. 



1» eoflsequ^M^e of the Httle tiferfiity Hie ffbro^carlalages 
ptMswstf^ dKsir £sease» are very rare; cicMri^atton of their 
wofXHds is veiy slow. InflaiittmalSof^ eihfbrts also the same 
cboraofier; it gif^es t» tfte inAufted' psirts a- reddish colour, 
semetSaies uaiCerm*, al oCHet tknes striated, aed which often 
passes te a> brown ^ it fr«(|ueftlKy soflefts' fhem : sometimes 
sttppnraiiott supervmies ; when it does, ^e matter is very 
thin and- bloedy, deposes illself in several pafFts in (3le sub- 
stance of the fibro-cartilages, or becomes absorbed from 
without. Ulceration of these latter has frequently occurred. 

L 3 
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We find^ among those subject to rickets and diseases of the 
spine, the inter-vertebral fibro-cartilages softened, swelled, 
and gorged with fluids. This tissue becomes easily ossified 
under the influence of an irritating cause. Among the ad* 
ventitious fibro -cartilaginous productions which we meet 
with in the body, we shall notice those which are developed 
in the fibrous tissue in consequence of accidental friction, and 
those which we meet with in some cysts, or in the centre of 
certain tumours, in some cicatrices, as those, for example, 
which succeed in the lungs after the bursting of tubercles ; 
lastly, in several anomalous fibrous bodies : Meckel has even 
classed these latter among the fibro-cartilaginous produc- 
tions. 



There have been but a very few works written expressly 
on the different parts of the fibrous system. We consider it 
our duty to refer the reader to the general treatises already 
alluded to, and to reconunend to him particularly the perusal 
of those excellent articles by Beclard on the fibro-elastic 
tissue, in the appendix to Bichat's General AnaUmuf, and in 
his own work on the Vessels, chap, viii, p. 323 and follow- 
ing. We also recommend the works of Dr. Gendrin, p. 322, 
on the Anatomical History of JnJIammaiUms, and the articles 
by M. Laennec to be found in the fifteenth volume of the 
Dictionary of Medical Science, as containing much informa- 
tion on the morbid anatomy of the fibrous and fibro-cartila- 
ginous systems. 



CHAP. V4 
CARTILAGINOUS SYSTEM. 



SECTION I. 

GENERAL CONSIDERATIONS. 

Defimium^-^The organs, or the cartilages, which com- 
pose this system, are hard parts, without any apparent tex- 
ture or organization ; they are whitish, brittle, slightly flexi- 
ble, and elastic, independent of each other, and are generally 
connected with the osseous system. 

ZHvifioit^-^artilages are divided into the temporaiy and 
permanent. The former being only tliose merely destined to 
become osseous, and which pass insensibly through various, 
states ; one of these is the cartilaginous, the history of which 
we shall refer to the osseous system in the next chapter. The 
latter are not all permanent, strictly i^eaking ; for several of 
them become ossified at a greater or less period of time., 
We shall divide them into two principal classes : the first 
will comprise those cartilages which have no perichondrium, 
the articulating alone ; the second class will include all those, 
which are provided with it; as the cartilages of the ribs, the 
larynx, membranous parts, &c. 

l''arw»afirfcA«rac^<?f*.— Cartilaginous organs present a great 
vaiiety of form. Some are long and narrow, others are 
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extended as species of membranes ; all being more or less 
flattened. We shall enter more fully into this subject in the 
following sections. 

The cartilages of the fliBt class are united to the articulat- 
ing extremities of the bones, either by both their surfaces 
(as in the immoveable articulctioiis)^, or by one surface 
alone (as in the moveable articulations). Those of the se- 
cond class adhere to the bones, as in the ribs, those of the ear, 
nose, &c., or are connected with the soft parts, as in the 
larynx, &c. 

TVor^rtf.— The eartUaginoiis tisaue appears at first to be 
homogeneous ; but a more minute examination proves it 
to* possess fibres, the directiow of which vary in tiie two 
classes, as we ^all notice in describing the fasstory of each. 

Long-cofltimied maceration redue«!f this tissue into a very 
condensed cellular mass. It does not appear to haye any 
vessels ; unless we consider as snch those yellow uid seme- 
times red(fiah striee, which in many cases are observed m it. 
However, the cartilages are imbued with the fluiidb of the 
system. This fact, which their nutrition strpposies, is aseer- 
tained by the yelfow colour they assume when afiTected 
i^^ jaundice. No nerves have as yet been (fiscovered in- it. 

Phyrieai and chemictd dutraeten and prvperHet.*-^vr^ 
lages appear of a pearly whitish colour: when cut into Hiiii 
lamina, they exhibit the semi-transparence of hum ; the os- 
seous tissue is the only one which exceeds this in firmness and 
density* . They may, however, be divided with the scalpel . 
These organs are very elastic ; but cannot be greatly extend- 
ed without rupturing them. They contain a great deal of 

* Stur the bones only possess esfemally this latter kind of superiority. 
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water ; when dried, they become transparent and yellowish, 
but a short maceration in water soon restores their original 
aspect: they are decomposed very slowly; a long time is 
also required to macerate them. When boiled, they become 
crisp ; the articulating cartilages alone are then dissolved, 
and yield a kind of jelly ; the others remain insoluble, and 
do not furnish gelatine, unless a portion of them become 
ossified. 

Chenucal analysis has discovered nothing certain as yet 
respecting the cartilages in man. They are composed, ac- 
cording to MM. Hatchett and Davy, of albumen and phos- 
phate of lime, and, according to M. Allen, of albumen and 
a little carbonate of lime. M. Gendrin regards the gelati- 
nous substance obtained by the boiling of articulating carti- 
tilages as a compound of albumen, of animal mucus, and 
of phosphate of lime ; according to this author, the carti- 
lages of the larynx also contain gelatine, formed chiefly 
by the fibrine combined with water. 

Vital properiiet.'^The vitality of the cartilages is very ob- 
scure ; their nutrition is supplied with an extreme tardiness, 
except at the time of puberty, when those of the larynx are 
rapidly developed in a very remarkable manner. We cannot 
refer to the sensibility of these organs, those pains whichare 
occasioned by the presence of foreign bodies in the articula- 
tions. 

Varieties from ff^.— Cartilages possess at first the consist- 
ence and appearance of a thick mucilage : they afterwards 
acquire, very gradually, until the adult age, the degree of 
solidity under which we recognize them. 

This latter period is when they possess the greatest elasti- 
city ; a property, the condition of which is in the intermedi- 
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Ate !<tBte to IbM of Iheir gmMtt rigidity gind lo that of tbnr 
primitiFe goftneu. In advanced sge tbey beeoExe drier, 
more coloured,, and opaque ; the calcareom maltet accumu- 
lates inlhem, md ultimalely they ossify, at least partinlly so. 
The cartilages of the moveeble joints are alone exempt 
from that change* which sometinKS Rtlacks the others at 
aTery eoily period. 

FtiHclitmi. — Cartilages possess, in consequence of tbdi 
hardDcss aEid elasticity, functions which vary loo moch, and 
those depending on the classes lo which these organs belong, 
to be specified in this section, but which may all be compeired, 
in a general manner, lo that of elastic springs. 
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pkte and tncomplete ; a division which Meckel rejects, relying 
on observations made at different periods on the develope- 
ment of similar products. Accidental cartilages are found 
in the form of plates in the substance of the arterial coats, 
in the sub-serous tissue of the spleen, of the lungs, of the 
testicle, &c. ; in irregular masses in the substance of some 
organs, as in the thyroid cartilage, the ovaries, &c. ; lastly, 
in some fatty scirrhus tumours, under the form of little flat- 
tened bodies, attached or free to the external or internal 
of the synovial membranes, but rarely of the serous. The 
urethra, the vagina, the prepuce, are sometimes the seat of 
a cartilaginous change ; even bones themselves are some- 
times, though very rarely, affected. 
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SECTION n. 

ARTICULATING CARTILAGES. 

Definition, — ^This name is given to those cartilages which 
cover the articulating extremities of bones. 

Dir^iwon-— We shall distinguish the cartilages of the 
moveable articulations, or the diarthrodial cartilages, from 
those of the immoveable articulations, or the synarthrodia!. 

Form and kind (o) .—The diarthrodial cartilages present 
the appearance of flattened plates, thinner at the circum- 
ference than at the centre of their convex articulating extre- 
mities, thicker, on the contrary, at their edges than at their 
centre, over the concave articulating extremities ; spread 
over the diarthrodial osseous surfaces, which they cover 
in their whole extent, and to which they very intimately 
adhere by one of their surfaces, whilst the other is lined by 
the synovial capsule, which separates it from the correspond- 
ing surface of the opposite articulating cartilage (b). In 
the immoveable articulations, we find, between the osseous 
extremities, lamellated cartilages adhering to the bone by 
both their surfaces, and to the periosteum by thei^ extremi- 
ties*. 

Texture, — By maceration, boiling, &c. the fibres of which 



* The syoarthrodial cartilages of the bones of the cranium arc thicker 
on the convex than on the concave surface ; the sutures also disappear 
sooner on the interior than on the exterior of this bony case. 
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this tissue is composed are seen of an homogeneous appear- 
ance in the articulating cartilages. These fibres are placed 
perpendicularly to the osseous surface they cover, and to 
which they are very intimately united : those of the diar- 
throdial cartilages appear to soften at their free extremity ; 
in that place, the cellular tissue which enters into their com- 
position is modified, and forms a part of the synovial cap- 
sule which lines the cartilage. We cannot trace at all the 
vessels in these organs. 

Chemical characters .^-^TYnt articulating cartilages are those 
-only which jaeld gelatine by decoction. 

Varieties from a^<— Besides what we have said upon this 
subject in the preceding section, we shall add, that the 
«Uarthrodial cartilages diminish considerably in old age; 
that they ossify much more rarely than any others ; and that, 
on the contrary, those of the inunoveable articulations be- 
long as much to the class of temporary cartilages as to that 
of the permanent. i 

Functions, — The cartilages of the articulations dimiilish, 
in virtue of their elasticity, the eflTects of compression, and 
shocks which might injure the articulating surfaces; they 
facilitate, also, by means of the same property, the move- 
ments of the diarthrodial joints. 



MORBID ANATOMT. 

Articulating cartilages are sometimes swollen and softened 
in inflammation of the joints. Their fibres often become 
apparent, as well on their internal as on their free surface, 
which is then similar to velvet. At other times, they are 

M 
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detached from the bone, or destroyed by inflammation*. 
This morbid affection very rarely attacks them, especially 
the diarthrodial : it may terminate by suppuration, and pro- 
duce ulceration. Sometimes the articulating cartilages are 
succeeded by a hard and ivory-Uice substance, which 
M. Meckel believes to be the urate of soda. The diarthro- 
dial cartilages appear sometimes thinner in one or more 
places. M. Laennec attributes this phenomenon to the 
partial regeneration of a portion of cartilage destroyed 
by ulceration. The osseous or cartilaginous plates which 
are sometimes found implanted in the articulating carti- 
lages are new productions, which, after being introduced 
into the joint, in crossing the synovial capsule, are imbedded 
in this cartilaginous substance. We find in those false 
unions which take place between the fragments of a frac- 
tured bone a tissue more or less resembling the diarthrodiail 
cartilages, but which ought only to be conadered as an im- 
perfect callosity. 



" Their destruction is followed by the union of thdr oeseous sur£aoes* 
which are then in contact— a union whidi constitutes true anchylosis. 
(SeeOsseous System, MorMd Anatomy of the AitieuIatioDa, p. 167-) 



PERICHONDRIAL CARTILAGES. 123 



SECTION m. 

PERICHONDRIAL CARTILAGES. 

D^l/tofi^— We shall include in this class a certain num- 
ber of cartilages which have for their common characters^ 
the fonmng a portion or the whole of the apparatus of cer- 
tain parts^ in being covered with a fibrous membrane or 
perichondrium ; and which do not yield gelatine by boiling. 

The cartilages of this second class are : those of the 
ribs^ the larynx^ the auditory canal, the nasal partition, and 
those of the sides of the nose; the cartilages of the eye- 
lids, the ear, the tongue, the epiglottis, the trachea, and 
bronchia, wrongly classed by Bicfaat among the number of 
the fibro-cartilages. 

Form and connections. — Among these cartilages, some are 
membranous, as the thyroid, that of the lobe of the ear, &c. ; 
others, as the ribs, have the form of narrow and rather thick 
portions; others again represent imperfect rings, as in the 
arches of the trachea and bronchia. Some are attached to 
the bones by their sides or extremities as firmly as the articu- 
lating cartilages (as in the ribs, the nasal partition) ; others 
are connected only with the soft parts (those of the larynx and 
trachea, the tarsal cartilages) . There are some which are so 
connected as to move over each other, and which present arti- 
culating projections, united together by capsular ligaments: 
of this kind are the cartilages of the larynx. More minute 
details upon the form and connections of these organs belong 
to descriptive anatomy* 

M 2 
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Texture (a)^— The cartilages of the ribs are composed 
of elliptical laminae, placed over each other, and united 
together by transverse fibres. 

Herissant says that these laminae have a spheroid form. 
However this may be, they appear fibrous when decomposed, 
and terminate by being resolved into cellular tissue ; but it 
is necessary, in order to see the texture of these cartilages, 
to make them undergo a very long maceration, and then to 
dry them, or submit them to the action of acids. (6) The 
other cartilages of this class may be reduced by maceration 
and boiling, first into very tender and short fibres, then into 
cellular tissue. The cartilages of the eye-Uds, of the ear, and 
all membranous fibro-cartilages of Bichat, have a less dense 
tissue, and resist less than that of the other cartilages, mace- 
ration, &c . They are covered with a thicker perichondrium, 
which sends fibrous prolongations into their internal parts ; 
whilst the fibrous envelop of the preceding is only united to 
them by cellular tissue. 

Physical preperties.'—Theae cartilages are more or less 
flexible (the membranous are more so than the others), and 
very elastic ; they do not yield gelatine by decoction ; they 
contain more earthy matter than the diarthrodial. 

VarieHes from age.— ^Some of the perichondria! car- 
tilages, and especially those of the ribs, the larynx, and the 
wind pipe, after being developed until the adult age, like all 
the others, generally ossify, either wholly or partially, and 
assume in their central portion an areolar texture. 

This adventitious change is accelerated in the cartilages 
of the ribs by pulmonary consumption, and in the larynx 
by laryngeal phthisis. 

Functians^-The cartilages of which we are treating con- 
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stitute, eithev solely or witk tlie bonee^tke basis of certain 
parts of the body ; thus. eoBtributiiig to determine the form : 
lo a word^ they supply the place of bone In those parts 
-where great exponsire motions, (as in re^iratiou, &c.) 
require the presence of a more flexible or elastic apparatus. 



MOaiUD ANATOMY. 

The form of the peiichmukial cartilages may be altered 
by any mechanical power ; it is ihva that tumours of the 
iieck^ as in goitres, give to the tracheal and bronchial arches 
a flattened or ioaogular form, by the compression which 
they exert upon them. 

Solutions of continuity of the cartilages are not followed 
by cicatrization ; but the perichondrium provides an osseous 
or cartilaginous ring, which surrounds the fragments and 
keeps them in contact. This mode of union is not so long 
when they are in contact at their extremities, as when they 
overlap^each other. If ossification of the cartilage has 
already commenced, it may form between the ends of the 
fracture a true callosity. (See Osseous System, Morbid 
Anatomy*^ Inflammation of these cartilages most com- 
monly terminates in osafication. 

The examples of caries and necrosis which are met with 
in cartilaginous organs, and especially in the larynx, attack 
those parts only which have undergone the osseous trans- 
formation. 

Among the small number of congenital anomalies observed 
in these organs up to the present time, the absence of some 
of them has been noticed, and especially in the ribs. 

M 3 
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Works, consulted on this Su^ect, 

Besides the g^eneral treatises before mentioned : 

HeritsanU^nr la Structure des Cartilages d6s Cotes de 
rHomme, et du Cheval ; dans Mem. de Paris 1748, p. 355. 

DehstOtte^^uT ^Organisation des Os ; dans Mem. de 
Paris 1752, p. 253. 

We shall find in this work some very interesting particu- 
ars upon the texture of articulating cartilages. 

J. G, Hoste-^De Fabrica Cartilaginum. Leipsig 1767. 

Doemer — ^De Gravioribus quibusdam Cartilaginum mu- 
tationibus. Tubing 1798. 

CfMvHZ^r^-Observations sur les Cartilages Diarthrodi- 
aux et les Maladies des Articulations Diarthrodiales. Ar^ 
chive General de Mid. Fevr. 1824, p. 161. 

Gen<2rt7»— His. Anatom. des Inflammations, tom. 1st, p. 
322. 



CHAP. VI. 
OF THE OSSEOUS SYSTEM. 



SECTION I. 
OF THE BONES. 

ARTICLE FIRST. 
GENERAL CONSIDERATIONS. 



DeJInUionj-'^The osseous system is composed of a great 
number of organic pieces harder than all the other solids of 
the body, united mediately and in different ways one with 
the other, and forming a kind of apparatus which serves as 
the base of support to the other organs^ and determines the 
general shape of the body. 

Situation^-^-The bones are always situated in the midst of 
the soft parts under the integuments and muscles which 
cover them ; they are never found entirely externally. 

Z>tt;<«Mm.*-In proportion as one or two of their dimensions 
predominate^ or that the three are nearly equal, they are di- 
vided into the Umg, JkU, and short hones ; there are also a 
mixed ktndy or those which belong at the same time to two of 
the preceding classes. These not only differ from each 
other in their size, but also by other characters, which we 
shall presently describe. 
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Form.^— As the osseous system presents in its assemblage 
the general appearance of the body^ it was thought that 
the bones themselves should vary according to the different 
regions of this latter : it is this which indicates^ likewise^ the 
division which we are about to establish : we shall refer then 
this subject to the particular history of each kind ; but it is 
here the place to notice those eminences and depressions 
which the surfaces of bones present, and which modify their 
conformation. 

1st. T%e eminences or frojeetums are either articulating^ 
or non-articulating ; the former are surrounded by cartila- 
ginous tissue, which we shall consider in the following sec- 
tion, on the subject of the articulations. The latter, des- 
tined chiefly for the insertion of fibrous parts, are deprived 
of cartilages, and are more or less rugged. The variety of 
forms which these emineiices present, have- given rise to. 
their division into several tpeeUs, designated by the geneiie 
Barnes of apqphjftes, of ffoeeues, of brmi(^tet, when they 
are very long and projecting ; by those of jtroiviiermKety 
and HtberotiMety when they are very short and thiek ; by 
that of crests, when they are very pointing, narrow, and 
extended ; of spinet, when they are smaU, thin, and sharp ; 
of Urns, when they are long and slighdy projecting. 

2nd. Tiu dspresmns (xi caoiikt are divided also into- 
articiilatingy and non-articulating ; the firat alone are, Uke 
the corresponding eminences, surrocmded hy cart^age (see 
the history of the articulations). The seeood, which we 
shall consider here, are external or internal. The ex- 
ternal cavities are sometimes only depres^ons or holkxws ; 
at other times they constitute true cavities. The form* of each 
varies much : thus, some cavities, though very shallow, have 
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a large and widened entrance ; and are called /<»«e, digital 
impretnotu, &c. 

Other cavities, somewhat deeper^ are narrow at their ori- 
g^in^ and broad in the remainder of their extent ; they are 
lined by a mucous membrane, and filled with atmospheric 
adr ; they are named cells or Hnmesy according to their num- 
ber and capacity, which are in an inverse proportion ; the 
former or cells, predominating in number, and the latter or 
sinuses, in capacity. A third class comprises under the names 
of furrowsy gutters, grooves, slopes, 8cc. depressions more or 
less narrow and elongated, which receive generally vessels 
or nerves ; lastly, in a fourth class are included the trunks, 
Jlssures, and ctfTuiZf— cavities which run throughout the 
bones, and are more especially destined for the passage of 
vessels and nerves. 

The osseous eminences and cavities are formed sometimes 
by a single bone, but more frequently by the union of two 
or more of these organs. We also meet with at the extre- 
mities, or on the surface of certain bones, small rough points 
destined for the insertion of the fibrous parts. Besides the 
cavities which communicate with tlie exterior of bones, there 
are others situated internally, which alter considerably the 
internal conformation of these organs. 

These are simple openings in the form of canals in the 
body of long bones ; very numerous and similar to cells 
more or less large, in all the other parts of the osseous sys- 
tem. These canals, which result from the texture of these 
organs, are always more developed at the centre than on 
ihe external portions of bones; they contain the medullary or 
fatty system. 

Texture^^The tissue of the bones is fibro-laminous ; 
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very compact on their external surface ; more areolated inter- 
nally— a difference which proves in them a substance or 
compact tissue, a reticulated, and a spongy tissue. In the for- 
mer^ which always surrounds the other two, the fibres and 
the lamellffi are so closely connected together, as to ^ve 
to the bone a fibrous appearance. The fibres, very irregu- 
larly distributed, and leaving only extremely minute spaces 
between them, appear like little canals, composed of plates 
and layers, united together by transverse or oblique fibrillae. 
The reiiculated tissue is less compact, and constitutes, in 
some degree, the most internal layers of the preceding. In 
the spongy tissue, the fibres and laminae leave spaces or 
areolae similar to those of sponges, or to those of the 
emphysematous cellular tissue (with this difference, that 
they are filled with fat) . These belong to the second order 
of those osseous canals to be presently noticed. 

According to late analysis, the osseous system is a kind of 
cellular tissue, hardened by being combined with a gelatinous 
calcareous substance, but which has preserved the internal 
forms of its primitive condition, even to the fat deposited io 
its cells. 

There also enters into the structure of bone other parts 
as well as the osseous tissue: these are— <lst. a fibrous 
envelop which serves them as an external covering, and 
which has been already described under the name of perm" 
teum (see p. 106) ; 2nd. the marrow, or the adipous system 
of bones, which occupies the cells of the spongy and reticu- 
lated substances, and even the minute interspaces of the 
compact tissue, and also the great internal canal of the 
long bones, which we shall presently see is enclosed in 
a vaaculo-ceUular membrane peculiar to itself. The fat 
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of bones is conlained, if not every where, at least in Ihe 
most exten^vb of its interstices, in little vesicles filled iritli 
an oily mbErtonce, more liquid and jellov than in (hat of 
the feneral adipons tiieue ; but we shall not enlarge on a. 
subject which has been Iresled of before (see chapter on the 
AdipouB Tissue) ; 3rd. of blood- vessels, divided by anato- 
mists into tilree orders ; the first comprehends those minnle 
arteries which, ariang from the vascular net-work of the 
periosleaiD, penetrate the compact snbstaDce by ellremelj 
minute orifices. The second series is composed of vessels 
Vhlch enter the spongy substance through larger forainios, 
and are seen both at the extremities of the long and 
diort bones. Xjastly, in the third are found vessels 
known mote pnrticularlj' by the name of nutritive, which 
traverse, without ramifying, hollow canala farmed in the 
compact substance, and which go to the medullary mem- 
brane. The corresponding veins fo the arteries of the two 
first orders do notpasB out of the openings which receive 
these latter ; on Ihe contrary, Ihe arteries of the third series 

aponding veins ; that is, with one of each in the generahty of 
cases. The veins belonging to the compact and spongy 
tissues are composed only of the internal membrane of the 
VCTions system. They present a cellular diqiosition, which 
establishes a relation between them and those which consli- 
ttlle the erectile tissue of cavemons bodies. Sec, They are 
also formed like the tatter, by the internal membrane only 
of the venons system; acharaclerwhich equally belongsto the 
small veins of the compact substance. We cannot trace 
iTBDpbatic veanla bevood the surface of bones. Nervous 
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of long bones ; but we cannot discover any in the osseous 
system. 

Physical and chemical characters and prqpertiet.-^Bones 
are of a yellowish white colour ; their density varies, as we 
have seen ; they are very hard, resisting, yet slightly flexi- 
ble and elastic ; susceptible of a gradual extension ; but 
resuming their original dimensions when that cause is sup«> 
pressed. (Certain osseous cavities, as the nasal fossae, 
the orbit, &c. temporary enlarged by swellings, return 
to their natural capacity after these have subsided.) The 
solidity or hardness of bones depends on their chemical 
composition. 

From the analysis, of well dried bones, M. Berzelius 
obtained the following principles : an animal matter redu- 
cible to gelatine by decoction, 32,17; an insoluble animal 
substance, 1,13; phosphate of lime, 11,30; carbonate of 
lime, 2,0 ; phosphate of magnesia, 1,16 ; soda, and the hy- 
dro-chlorate of soda, 1,20. The analyses of Fourcroy and 
Vauquelin differ slightly from this : these chemists having 
discovered in bones the presence of iron and silica. As for 
the other parts, the composition of bones varies according to 
those examined, and to the age of the individual to whom 
they belong ; also to the state of health or disease of the 
subject. The gelatinous portion may be separated by de- 
coctions, and the saline part decomposed by acids. 

Vital propertiesr^Bones are insensible in a healthy state; 
they never manifest vital contractions. The length of time 
required for their formation and reparation proves they 
possess an obscure vitality. 

Mode of develcpement and varieties from age.--^BoneS^ at 
first a fluid, like all the other tissues, then gelatinous, after- 



OSSEOUS SYSTEM. 133 

wardls pass successively (at least among a great number 
of them) through the fibro-cartilaginous and cartilaginous 
states ; in which state they remain among certain vertebrated 
animals, and which in man, is succeeded, after a very va- 
riable period, by the osseous condition, as we have already 
described. At the commencement of the fcetal life, this 
system, being of a mucous consistence, forms a conti- 
nued whole, but afterwards is divided into a great many 
parts. Ossification commences about a month after concep- 
tion, and is not completed until twelve years, and even 
eighteen are required for some particular parts. It does not 
appear to be every where preceded by the cartilaginous 
state. 

Howship has seen some parts of this system, as those 
in the body of the long bones, and the large bones of the 
cranium, pass at once from the mucous to the osseous state. 
As to bones which are cartilaginous before they become os- 
sified, their transformation is thus accomplished. In the 
centre of the temporary cartilage formed in the first two 
months, and which already presents the shape of the bone, 
appear canals and vessels, lined by a vascular membrane, 
filled by a fluid, at first viscous, then bloody. The appear- 
ance of this latter is soon followed by that of the first osse- 
ous deposit*. The cartilage may then be seen injected with 

* Every natural or accidental oesiflcation is made known by the deve- 
lopement of a little vaacular point, red in that part of the flbro-cartilage, 
or of the cartilage about to be changed. From the moment that this has 
taken place upon one point (always in the centre of the body) ^ the forma- 
tion of vessels, or at least their developement and colour, continue to 
precede it, and in such a way that the ossified portion, and that which is 
not yet so, are always separated by another portion injected with a red 
colour. 

N 
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red particles around the transformed part, assuming its 
homogeneous appearance in proportion as we examine near- 
er to its centre. Os»flcation thus gradually extends itself 
from within to without, and terminates by supplying the 
place of the cartilages. 

The canals of which we have spoken, at first very large, 
progressively diminish when the process is completed. We 
then find, instead of the homogeneous substance of the tem- 
porary cartilage, a bone with distinct fibres, and supplied 
with vessels. A variety of hypotheses have been framed to 
account for the change of the cartilaginous tissue into the 
osseous ; but the real nature of this nutritive phenomenon 
is still as concealed from us as all the others : we ought then 
to confine ourselves, to observe in that transformation- the re- 
sult of a change of nutrition in the cellular texture, in con- 
sequence of the influx of blood into the cartilage,-^a change 
in virtue of which a tissue, composed of gelatino-calcareous 
fibres, succeeds to an homogeneous albuminous substance. 

A great number of bones are formed from various points of 
ossification . It is thus sometimes the two symmetrical halves 
of a single bone are developed separately, and the process 
completed by their meeting and uniting together on the me- 
dian line : as in the frontal, and inferior maxillary. Other 
symmetrical bones have middle and lateral points of ossifica- 
tion; as in the sphenoid, the vertebrae, &c. Non-symme- 
trical bones differ from each other, both as to the number 
and particular form of their primitive osseous points. 

The point of union in parts originally distinct in the same 
bone sometimes remains during life : this may be observed 
in the sacrum. 

Many articulating and non-articulating eminences are 
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formed by distinct points of ossification, which appear at 
very different periods; that is, from fifteen days before 
birth even to fifteen or eighteen years after. 

These osseous points are termed epiphyses, so long as 
they are separated from the bone by a cartilaginous portion, 
which, by becoming ossified, converts them into apophyses. 
It has been attempted to ascertain, in a general manner, the 
order in which ossification takes place in the different parts 
of the skeleton ; but these enquiries do not coincide with 
all the facts. The two following are those which present 
the fewest exceptions : 1st. bones become developed in 
man in a similar order to their appearance among the dif- 
ferent classes of animals ; 2nd. long bones are formed before 
flat bones, and these latter before short bones*. 

At the time of their formation, the bones approximate, as 



* The followiog is the order in which differeDt parts of the skeleton 
become ossified. The difficulty of establishing general rules on this 
subject will be perceived after reading these details. Ossification com> 
menoes about the end of the first month in the clavicle ; and suooes- 
dvely in the inferior maxillary, the femur, the tibia, the humerus, the 
superiorraaxillary, and in the bones of the fore-arm, about tfiirty-flve 
days. It commences in about forty days in the fibula, the scapula, the 
palatine bones ; and the following days in the centre of the occipital 
bone, the frontal, in the ridges of the first vertebne, in the ribs, in the 
great wing of the sphenoid, in the zygomatic apophysis, in the phalanges 
of the fingers, in the bodies of the middle vertebrae, in the nasal bones, 
and zygomatic processes, in the ilium, in the metacarpal bones, in the 
phalanges of the toes. In the condyles of the occipital, and then in its 
basilar portion, in the squamoiis portion of the temporal, in the parietal, 
and in the vomer, in all of which bones ossification commences about 
the middle of the sixth week. In the course of the seventh week it com- 
mences in the orbital plate of the sphenoid, and, towards the end, in 
the metatarsal bones, in the phalanges of the toes and fingers. About 

N 2 
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already noticed, both within and without, by the addition of 
a new osseous deposit around that part which has first 
appeared ; besides which, the periosteum, more vascular at 
the period of ossification than at any other, secretes and de- 
poses, it is said, on its internal surface, osseous particles, 
which become united to the bone, and increase still more its 
thickness* . It is then, by a kind of juxta-position, that the 



two months it commences in the body of the sphenoid; in that of the 
first sacral vertebrs, and in the centre of the tympanum. At two 
months and a half, it is completed in the spinous process of the seventh 
vertebrae; before the dose of the third month* in the labyrinth; and* at 
the end, in the ischium, and in the internal pterygoid plate. Towards 
the middle of the fourth month, in the bones of the tympanum; in the 
middle month, in the pubis, in the os calcis, in the phalanges of the toes, 
in the lateral plates of the oethmoid, and in the sides of the nose ; a little 
later, in the superior portion of the sternum; about six months, in the 
body, and odontoid process of the second vertebrae, and in the lateral and 
anterior portions of the pelvic or sacral vertebrs ; still later* in the astxa- 
gulus s about seven months, in the sphenoidal sinuses ; later, in the crista 
galli of the oethmoid bone, in the cuboid, the first vertebrae of the ooc- 
cygis ; and at the anterior arch of the atlas, near birth : a year later, in the 
coraooid process, and in the great and little bones of the carpus ; in the 
first cuneiform, in the knee-pan, and os pyramidale, towards three years ; 
about four years, in the second and third cuneiform bones ; about five 
years, in the scaphoid of the tarsus, the trapezius, and semilunar; near 
eight years, in the scaphoid of the carpus ; a year later, in the trape- 
zius ; and, lastly, in the os pisiforme, about twelve years.— B^dard, Ana* 
torn. Gr^n^ral, p< 496. 

« The depressions and cavities of bones are formed at the time of 
ossification, either by the presence of some organ upon which the bone 
is modelled, or by an active pressure which opposes the growth in 
the parts where it is placed. They are not at all hollowed in the osseous 
system, as might at first be thought. The bones of the head are shaped 
by the brain, the articulating surfeces by the eminences whidi they 
receive, &c. 
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first developeioeot in bones ts^c^s place; bi^t^ wben once 
fo^med^ they increase by an interstitial nutrition, less and 
less active^ and whicb^ at a pertain age (near that period 
when the epiphyses, completely ossified, are united to their 
respective bones) is nothing more than a nutrition in re- 
serve* . The nutritive process continues to diminish towards 
manhood : the number and size of the vessels decrease ; the 
bones, less supplied by blood, become more earthy, more 
dry ; they lose the degree of elasticity they possessed, and 
become thinner ; from whence arises an evident enlargement 
of their internal cavities, and the fragility they acquire in old 
age. Among women, bones preserve their original charac- 
ters for a longer period than in men. 



* The knowledge of the property which the madder-root possesses 
of reddening Ukb 1»oq^ of animals fed upon it* has led several philoso- 
phers to study the mode of nutrition and growth of hones by experiments 
with this plant. Those made by Duhamel are the most interesting : the 
results are here stated. In young animals fed with this root, thdr bones 
soon become coloured ; in old animals, on the contrary, it requires a long 
continuance of this root to procure a colour at all perceptible. If a 
young animal, after being fed for any time on the madder-root« has its 
use disooBtinu^ and then repeated* and again omitted, the bon^ attev* 
aately present oolouied and colourless layen ; whi^ proves a juxta^ 
position, and not au interstitial nutrition. It is probable that, after 
union of the apophyses, the same results might not be obtained. How- 
ever, Duhamel did not admit that arrangement, but thought that the 
booes increased in length and width by extoisioD- To refute thia aft* 
moa, John Huiiter relates the foU»wing experiment made by himaelf. 
Having perforated both the extremities of the body of a long bone in a 
young animal, and killed it some time afterwards, that anatomist found 
the distance which separated the two boles was thQ sani« aaat this com- 
mencem^t of th? opciation.; conseq,uefttly, that tb,e bODe Imd not suf- 
fered extension. 

N 3 
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FuncHons^-^The bones are the passive organs of motion. 
Some form levers, to assist the muscles in their action; 
others give attachment to these latter, and serve as points 
6f insertion to them. They protect, besides, important 
parts around which they are placed ; such is the use of those 
which form the cranium, the spinal column, the thoracic pa- 
rietes, and the pelvis: they throughout support the soft 
parts. 



SECOND ARTICLE. 
OP THE LONG, PLAT, SHORT, AND MIXED BONB9. 

§ 1.— LONG BONES. 

Definition. — By long bones, are meant those elongated 
osseous portions which have a medullary canal*, as the hu- 
merus, the cubit, the radius, the femur, tibia, fibula, the 
metacarpal bones, the metatarsal bones, and phalanges of 
the fingers and toes. 

SiituUion^-^AW long bones are situated in the extremities^ 
the whole extent of which they occupy, with the exception 
of the carpal and tarsal portions. 



* It is from this character that the generic name of bones should be 
drawn ; the other mode is too general, and is also applicable to those 
which have no medullary canal, as the ribs, &c* 



OSSEOUS SYSTEM. 139 

Parm and kind^^They are thick and bulky at their extre- 
xnities^ where are found the apophyses for insertion, articu- 
lating cavities^ and eminences ; the bones then gradually 
decrease, and assume an imperfect cylindrical and triangular 
shape. That part intermediate to the extremities is termed 
their body, or diaphysis. There are also seen lines for mus- 
cular insertions, most frequently to the amount of three, and 
situated obliquely, so as to give the bone the appearance of 
being twisted. 

Long bones represent, in their assemblage in each limb, an 
interrupted column, the pieces of which, articulated in dif- 
ferent ways, as we shall presently see, diminish in size, and 
increase in number, in proportion as they diverge from the 
trunk. 

Structure^'^There exists a great difference in the inter- 
nal form, between the body and extremities of long bones. 
The former is composed of a compact substance, which be- 
comes thinner and reticulated towards the centre of the 
bone ; where there is found a canal lined by a vasculo-cel- 
lular membrane, which sends into the interior of this latter a 
great many prolongations, sustained in some points by other 
prolongations, arising from the osseous substance, and which 
form, by their union, cells ; in the interior of which, are de- 
posed fatty vesicles, or, more properly, the marrow*. 

The medullary membrane appears to be formed from a net- 
work of sanguineous and lymphatic vessels and nerves, sup- 
ported by cellular tissue, arising from the sub-divisions of 
those which have entered the canal by the nutritive vessels. 



• The medullary canal in birds is fflled with air, which is derived im- 
mediatdy from the lungs. 
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Tliu membrane is considered as the iDternal periosteum of 
the long bones. The quantity of marrow which the bone 
contains, and its consistence, are modified according to the 
external characters of the individual. It is very abundant 
and nearly aqueous in einaciated persons ; on the contrary^ 
its proportion is considerable anong those who enjoy orcU« 
nary good health. Towards the extremities of bones^ the 
compact substance is much thinner, and is then reduced to a 
plate which covers the mass of spongy substance^ of which 
the extremities are coniposed y the medullary canal does 
not exist in these. Marrow is often found in the cells of 
their areolar substance, but without any distinct membrane. 

Phyucai cTiaractert and frppertigMm-^lionghonQ& unite, to 
the physical characters which are common to them, and the 
rest of the osseous system, the property of resisting greatly 
their rupture, by virtue of the compact texture of their body, 
and of the medullary canal which occupies their centre ; so 
tjiat there results from the existence of this latter a greater 
diameter in the bones without an increase in siseor in weight. 

Vital propertiet.'-^The osseous part of long bones presents 
nothing particular as respects its vitality ; but the meduUary 
membrane which lines its internal canal possesses a real sen- 
sibility ; for if this membrane be irritated with a probe, after 
being sawn to the bone, the animal operated on experiences 
pain. It is also endowed with an obscure contractility siaii- 
lar to that of the cellular tissue. 

Alode of growth and varieties from age^'^houg bones are 
developed from three points of ossification » one for the 
body, and two for the extremities. The former appears be- 
fore the others, about two months after conception, and with- 
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out passing through a varlila-^inous stale ; il is at this time 
faollowed in ita interior, where the principal nulrilive arlerj 
already penetrates through the foramen of this name. Car- 
tilages, possessing the form which the extremities of bones 
have, are addeil to the end of this cylinder ; and, at Che 
period of birth, ossification commences in the centre of 
these terminal points ; from which result the epiphyses, 
which, as we have seen, remain for many years separated 
from the body of the bone by a cartilaginous portion. The 
increase in length takes place by the addition of the new 
substance (o the extremities of the diaphysis, and by the 
union of the epiphyses to (hat central portion. 

The Euedullary canal is at Srst only a narrow conduit, filled 
by the nutritire artery ; when it enlarges, this latter remains 
united to its side i asoflviscoussubslancetlUsthecaiial; very 
soon the vasculo -cellular membrane becomes apparent ; in 
the fcBtus and the new-born child, it does not contain a true 
narrow, but a more watery fluid, and which acquires but 
gradually those qualities which have been noticed as belong- 
ing to the fat of bones. The medullary canal contiaues 10 
increa-iK with the age, and thai without relation to the thick- 

bul when that growth has ceased, these latter progressively 
become thinner, so that among old people they occupy a 
very limited place in the diameter of the body of the bone. 
In proportion as the canal increases, so does the quantity of 

FuiKlioBf,— Long bones serve in the locomotive appara- 
tus the office of levers, which the muscles move with facility; 
ihey mutually olTer poinis of support by Iheir corresponding 
•iticniating surfaces. 
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SECTION n. 

OF FLAT OR BROAD BONES. 

DefinUUm^^^the class which we are about describings is 
composed of pieces^ whose capacities of length and breadth 
are nearly equal, and much superior to their thickness (the 
frontal and parietal, the shoulder bone, and the ilium). 

Situation.-'— Flait bones form a part of the parietes of the 
cranium, the thorax, and pelvis. 

Conformation,'^They are lamellated, sometimes fttadri- 
lateral, sometimes semicircular, &c. more or less curved^ 
or turbinated in various directions, so that the same surface 
may be entirely convex or concave, or alternately either ; 
the opposite surface presenting tl^e same conditions^ bi|t 
ip a contrary sense to the former ; that is, the one is concave 
in the part where the other is convex. Flat bones are thick- 
er at their edges than in their centre; they also present 
inequalities of various kinds, more marked upon their arti- 
culating portions than upon those which give attachment to 
the muscles. 

Stritciure^-~^Fai or broad bones are formed by the inter- 
vention of two plates or tables of compact substance; the 
internal table of the flat bones of the cranium, thinner 
and denser than the external, is, for this reason, called 
the vitreous plate. These tables are in contact in some 
places, especially in the centre of the bone ; and separated 
in other parts, by a layer of spongy substance, which 



LARGE OR FLAT BONES. U3 

tias received the name of dipke. This latter is very vas- 
cular ; possesses many large veins ; and contains the marrow 
-^w^ithout a distinct membrane. 

Mode of developemeiit and varieiiai from age, ^^ Flat 
l3ones are formed from two or more points of ossification. 
These show themselves at the end of the second month, 
in the mucous substance which exists between the perioste- 
um and the dura mater in the bones of the cranium ; and 
between the two laminae of the former, in the others. The 
osseous nuclei are developed by radiating from the centre to 
the circumference, and form lastly, plates, which present 
radiated fibres, still separated by the mucous substance. 
Bichat remarks, that the origin of the sutures, by which se- 
veral of these bones are united together, may be attributed 
to the interval which at this period the fibres of the flat 
bones leave between themselves. The plates which assist to 
form the same bone unite together. At a later period we 
may distinguish the two substances. The two tables, at first 
intimately united, become distinct as they acquire more den- 
sity, and leave between them, as they separate, a spongy layer 
formed from the most internal fibres of their contiguous 
surface. In old age, that spongy part is absorbed, the two 
tables approximate, and the bones become thinner. It is to 
this phenomenon that we must attribute the subsidence of 
the parietal protrusions which are seen in advanced years. 

Funciioiu.f^F\ai^ bones, protect against external impres- 
sions, the organs contained in the cavities which they assist 
to form, and participate in locomotion, either in supply- 
ing simply to the muscles fixed and permanent points of 
insertion, or in executing the motions which these organs 
are destined to perform. 
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from the fibrous to the fibro-cartilaginous state ; and, lastly, 
the osseous. The patella and all the sesamoid bones are 
of this nature ; thus^ tliey do not really form a part of the 
slceleton, and are for this reason considered as accidental 
bones. 

Functtom. — Nature has, throughout, placed tlie short 
bones where great solidity was required, with freedom of 
motion. It was necessary that they should be united toge- 
ther in great numbers to attain this double purpose, and 
that was to be accomplished at the expense of their size. 
Indeed, on the one hand it may be said, that any in- 
strument whatever, formed of several pieces strongly united 
together, is more solid than another composed of a single 
piece, because the effects are lost in the points of union ; 
and, on the other hand, the sum of the motions of a series 
of organs occupying a given space is relatively so much the 
. more considerable, as these organs are more numerous and 
consequently smaller. The short bones of the vertebral 
column form besides, by their union, a sort of case for the 
spinal marrow, which is thus defended from external in- 
juries. 
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SECTION IV. 
OF THE MIXED BONES. 

Definition, — ^Those bones are named mixed which possess 
the form and characters of the preceding species^ and seem 
to resuh from the union of two or even of three of these latter 
(the sphenoid, the temporal, the occipital, oethmoid, ribs, 
sternum, &c. are of this kind). 

Situation. — The greatest number are found in the head, 
and some in the thorax. 

Conformation Their form varies very much, and is often 

dependent on the union of a large with a short and thick 
part. 

Siruciur e.^^Edich portion of the mixed bones presents the 
structure of the species of bone to which it is connected. 
It is in this class that is found the hardest and most compact 
portion [of the skeleton, as the petrous portion of the 
temporal bone. 

Mode of devehpemetU.'^These bones are formed from 
several points of ossification, and present in each of their 
parts the mode of growth of the species peculiar to them. 

Functions.'^^M\xed bones perform different functions in 
the animal economy: they assist in forming the cranium 
and the thoracic cavity : they surround and protect the or- 
gans which are found therein, the cephalic nerves, and some 
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of those of sensation, to which several of the latter belong : 
lastly^ they give attachment to the muscles, the organs by 
which some among them are put into action. 



MORBID ANATOMY OP THE OSSEOUS SYSTEM. 

Bones are subject to irregularities of conformation, which 
may be either congenital or accidental. The former are fre- 
quent in the bones of the cranium, less so in the thoracic 
and abdominal parietes, and rarely in the extremities. They 
consist either in a defect or an excess of growth in the 
osseous parts where they occur, and accompany most fre- 
quently congenital anomalies of the viscera which surround 
these parts. The irregularities of conformation consecutive 
Uy the development of bones depend sometimes on an acci- 
dental hypertrophy, or atrophy (this latter is frequenly 
observed in several chronic aflTections) : at other times, they 
result from an inflammatory swelling of the periosteum, 
with the secretion, on the internal surface of that membrane, 
of an osseous substance, which afterwards unites itself to the 
bone, and constitutes external exostotis. This presents itself 
either under the form of a very circumscribed nodosity, 
from whence the name of node which is given to it, or under 
that of a tumour more or less extended, composed of large 
and superlatent layers. 

We shall see, when we speak of inflammation of the 
bones, that that morbid condition may determine among them 
various kinds of deformities. 

Solutions of continuity of bones or fractures, another kind 
of accidental lesion dependent on the conformation of these 

o 2 
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or«]fans, deserve a particular attention as regards (heir mode 
of cure. The opinions of the learned have, on this subject, 
varied considerably, as may be seen by the following expo- 
sition of the theories of callosity (cicatrix of bones) which 
have been advanced even to this day. 

The ancienls snpposed that the portions of the fractured 
bone secreted at their extremities a viscous fluid, which 
they called the osseous jtrice, a coagtilable lymph, a fluid 
which, gradually acquiring consistence, rennited them like a 
strong glne. 

Haller further developed this thcorj-, and published, thitt 
a juice, exhaled by the ends of the fractured fragments, and 
hy the marrow, is effused around them, becomes mucous, 
cartilaginous, and, lastly, osseous; thus following all the 
changes of primitive ossification. Haller does not allow the 
periosteum to contribute at all to the formation of the callo- 
sity. J. Hunter regards this latter, as resulting from the or- 
ganization of the blood effused round the fragments, and 
by its ossification. Latterly, Howship, who might already 
have known the ideas of M. Dupuytren, added to Hunter*s 
theory — that the periosteum becomes cartilaginous at the end 
of the fragments, that the matter of the callus is deposed suc- 
ressivcly on the surface of the bone, then on the centre of 
the part?, lastly, in the medullary cavity ; in fact, that the 
fractured portions are already firmly united to their external 
|)art before their ends are completely cicatrized. DuhamePs 
theory, published before that of HaMer, naintained that the 
periosteum and the mednllarj' membrane, and sometimes the 
first alone, exirnd and become united to those of the opposite 
fragment, and ossify so as to surround the fracture by an os- 
seous ring, which is either single or double. This reunion. 
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the extremities of which were not themselves included^ was 
regarded^ accordingf to Duhamel's opinion, as definitive. 
BordeDave, Bichat, and M. Richerand, believed that the 
fractured portions which are in contact become united by the 
growth of fleshy granulations at their extremities^ which only 
takes place in compound fractures. 

We are indebted to the works of MM. Dupuytren, 
Breschetj and Villerme, for a more accurate knowledge of 
what takes place in the osseous cicatrization. We shall 
find their ideas partly composed of those of Duhamel^ Haller^ 
and Howship. 

According to the new theory of callosity, it may be 
divided into three periods of formation. In the first, the 
blood flows in small quantity ^ and insinuates itself between 
the broken fragments at the moment the fracture actually 
occurs, followed by the exhalation of serosity, rather vis- 
cous ; the blood by degrees becomes colourless, the perios- 
teum and the medullary membrane, and, lastly, the soft and 
separated parts, unite together. Then begins the second 
period, by the inflammatory swellings of these same parts, 
accompanied by the secretion of a coagulable matter into the 
substance of the periosteum, and between this latter and the 
bone. This matter ossifies very gradually : the same also 
takes place in the medullary membrane when it is affected in 
a long bone. Ossification extends without to the surround- 
ing cellular tissue, even to the muscles. Lastly, there results 
from this process a provisional calhtiiy ; that is to say, an os- 
seous incrustation on the surface of the extremities, still con- 
tiguous to the fragments : an incrustation similar to a ferrule 
or ring in many bones, and which is completed in long bones 
b) the presence of a kind of osseous support in the me- 

o 3 



of the injured pari. 

The epiptij-st-'s iDny be separated fiom Ibe bone by Dicclia- 
uicul caiiA'', or by n morbid condition, as inllanimalioii. 
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Reunion takes place here as in fractures. When these latter 
are comminuted, the disorganized part is supplied by an 
osseous effusion termed calhu. Wounds of bones, when 
denuded, are generally followed by mortification, and with 
the loss of at least their external lamina; then by the for- 
mation of fleshy granulations, and lastly by their ultimate 
reparation*. 

In general, wounds of bones, with loss of substance, 
require great energy for their reproduction. When an 
aneurismal tumour is in contact with a bone, it wears this 
latter by its pulsations ; and may, when the bone is very 
thin, and the tumour enlarges, entirely perforate it. 

After amputations, the extremity of the osseous portion 
of the stump inflames, is immediately united to the soft parts, 
becomes round and covered with a layer of compact sub- 
stance, which closes the medullary canal. 

If there has been a lesion of the bone or periosteum, 
beyond the end of the fragment, an osseous ring is formed 
round the latter, and the cure afterwards takes place as in 
ordinary cases. Inflammation is very rarely primitive in 
bones ; but it sometimes extends itself from the neighbour- 
ing parts, and constantly follows their mechanical injuries. 
It is in these latter cases that we have studied among them 
the anatomical characters of this morbid condition. The 
osseous tissue, when inflamed, becomes swelled, more 
spongy, more heated, than in the natural state, and very 
much injected witli blood. 



*" When thip periosteum alone has been destroyed, the soft ports applied 
to the wound sometimes unite Immctliatcly to the bone without any ex- 
foliation of the latter. 



152 MANUAL OF GENERAL ANATOMY. 

A gelatinous substance, or a reddish serum, fills ap its 
areolfle. The calcareous salts of the bone are reabsorbed 
and disappear : the gelatine itself is evidently altered. The 
medullary canal disappears in the course of the disease. 
The membrane of this name, whose internal prolongations 
are red and thickened, are filled in their interstices with a 
fibrinous substance . Inflammation of bones often terminates 
in mortification or in necrotu; their compact portions are 
more particularly subject to this disease, in consequence 
of their possessing less vascularity. The affected part 
appears rugged, unequal, and brownish : sometimes, when 
mortification succeeds to gangrenous inflammation, the 
wound is spongy, brown, and exhales the characteristic 
foetor of all gangrene. Most frequently the gelatine disap- 
pears ; and sometimes the calcareous salts are decomposed. 
Hospital gangrene affects also the osseous tissue^ and 
rednces it to a greyish and fetid mass. 

Necrosis of the long bones presents some peculiarities 
important to be noticed, and affords a new example of the 
energy of reproduction in this tissue. When the body of 
one of these bones becomes partially or entirely mortified, 
there is formed around it another osseous portion, equal 
to the first, and pierced witli many foramina, through 
which this latter may be felt by a probe, and its motion 
recognized in the interior of the new bone. The mortified 
or dead portion passes out naturally, or by the assistance 
of art, through these openings; after which they close. 
The newly formed part unites to the terminal portions of the 
bone which it succeeds, and finishes by surpassing the latter 
in density, and also in recovering its shape : the medullary 
canal and membrane likewise appear. 
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In those cases where tlie whole extent of the body of the 
l>one is affected by necrosis^ it is by means of the periosteum 
that reparation is accomplished : at other times^ the internal 
|)lates alone being mortified, this latter consists only in a se* 
paration of the external plate, accompanied, as in all cases of 
new formation, with phenomena necessary for the expulsion 
of the inorbid parts. The extremities of the long, large, 
and short bones are more aff'ected by necrosis^ and heal 
more slowly, than in the diaphyses or bodies. 

Caries, or a softening with ulceration of bones, is another 
consequence of inflammation : the osseous tissue then ac* 
quires a softness, which allows them to be divided without any 
difficulty with the bistoury, and is also accompanied with 
great friability. A fetid ichor generally exudes from carions 
bones: when this discharge is very scanty, the disease is 
termed ** dry cariet"—-^ variety which is only seen in the 
flat bones, and in old age. This ulcerative inflammation at- 
tacks more particularly tlie spongy parts ; short bones are 
also more subject to it than the others. When inflammation 
of the osseous tissue lasts for any length of time, we find 
this latter becomes swelled, composed of lamellee and scatter- 
erl fibres, containing in their interstices a thick and reddish 
matter, of an intermediate cunsistenceto that of indurated cel- 
lular tissue and that of tubercles : a matter which is sometimes, 
at a later period, converted into fibro-cartilage, then into an 
osseous substance, to form a kind of esotiotis, characterized 
by the simultaneousness of the swelling, and by the increased 
density of the bones. We find, in the exostoses which proceed 
from the bone itself, the characters whicli are common to a 
sub-acute inflammation of the osseous system, which proves 
that these tumours arc the result of inflammation. It is very 



154 MANUAL OF GENERAL ANATOMY. 

probable that inflammation is the cause of spina-vcntota, or 
swelling with loss of substance in the bone, and also of 
osteO'Sieaiotna, where tumefaction of the organ is united 
to a condensation of its tissue^ and an alteration in its che- 
mical composition. 

Bones sometimes suffer from tuberculous^ scirrhous^ and 
cerebriform degenerations^ &c. They are also sul^ect to a 
remarkable softening, which arises from the absence or 
diminution of their earthy salts. When this affection 
accompanies their period of growth, it is termed rtu^nlu 
or rickets : the bones are then reddish, spongy, and easy to 
divide with the knife. The parts naturally spongy are more 
rarefied and more bulky than the others ; such are the extre- 
mities of the long bones, the largeness of which, at that 
time, gives rise to the opinion, among the vulgar, that the 
individual is rickety. This state is generally only temporary; 
but the bones preserve, in acquiring their natural density 
and solidity, those deviations and curves which the weight 
of the body and muscular action may have occasioned 
during their affection. 

Oiteomtdacy is a softening, generally more considerable 
than the preceding, which sometimes supervenes after the 
cessation of the growth of bones. When the osseous sys- 
tem is at the same time softened and appears fleshly, the dis- 
ease is then called osteO'Sarcoma. In some cases, the bones 
are at the same time soft and very fragile : they then preserve 
their cellular texture. 

All original and degenerated tissues may present accidental 
osseous productions. In the former, they generally result 
from advanced age. They are seldom exactly similar 
to the osseous tissue. These are sometimes incrustations 
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more calcueous than the latter, an example of which is met 
with in the arteries-, al other times, U is a soft, chalky, and 
friable substanee, camposed of an animal matter and earthy 
salts, or even of an ivory substaace (as in that which is 
found, in certain cases, instead of (he diarthrodial carli- 
lages). Pibro-cartilages and permanent cartilages put on, 
when they ossify, all the characters of the osseous system. 



The a.rticulB 
regards their 
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united by an intermediate cartilage, which adheres very in- 
timately to them^ and by the periosteum which covers this 
latter in passing from one bone to another. This mode of 
union is very solid ; it is often obliterated in old age by 
the immediate continuity of two bones, arising from the 
ossification of the synarthrodial cartilage. This kind of 
articulation includes several species, namely :— 

(a) Tlie true suture, that which exists between the bones 
of the cranium. Here the articulating surfaces present a 
great many indentations, which correspond to an equal num- 
ber of proportionate depressions, into which they are re- 
ceived. Some slight differences in the form of the indenta- 
tions have given rise to the admission of three varieties of 
this suture ; namely, the iooih'like (dentata), the saw-like 
(serrata), and thefurroTved (limbosa). 

(h)The fdlte suture, or karmonia, is that in which tlie 
articulating parts present slight inequalities, which are 
adapted to each other; as that which exists between the 
bones of the nose. 

(cj The squamous suture, or articulatUm, Here the bones 
correspond by surfaces, formed as scales, to a variable ex- 
tent, separating at their edges, which are shelving and un- 
equal ; such is the tempero-parietal articulation. This kind 
of union is termed double, or reciprocal, when the bones do 
not correspond in their whole extent by the same surfaces. 
The spheno-frontal articulation is an example of this va- 
riety. 

(d) Schindylesis is that in which a crest is received in a 
groove, as the articulation of the vomer with the oethmoid 
and sphenoid bones. 

(e) Gomphysis. This word expresses the form of arti- 

p 
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culation of the teeth with the alveolar sockets, when the 
former are reg:arded as bones. 

2nd. Amphiarthfosit is a mixed or moveable articulation, 
but allied to the synarthrosis, with full and large articulating 
surfaces, united by an intermediate fibro -cartilaginous plate, 
which adheres very intimately to them, but sufficiently 
pliant and elastic to albw of movements to the osseous parts 
thus articulated. 

Such are the bodies of the vertebrae, which mov« one 
upon the other, sometimes turning on their axis, sometimes 
by a flexion forwards. 

Fibrous ligaments placed round the amphiarthrodial axti- 
culations add still more to their solidity. 

These latter, besides their mobility, present, at different 
periods of life, variations, which arise from those which 
the intervertebral fibro-cartilages experience. (See Syst. 
Fibro-Cartil.) 

3rd. The diarthrant, or movedbie artkulaiion, results from 
the proximity of osseous surfaces, surrounded by cartilage, 
which are themselves covered by a synovial membrane. 
This kind of junction is that which unites tlie bones of the 
extremities with each other and with the trunk ; the occipital 
bone, and the ribs with the spine, &c. 

These surfaces are sometimes plain, more often convex or 
concave, or sometimes both ; but their form is always such 
that they can adapt themselves to those which correspond 
to them. 

The convex parts, or eminences, are called heads, when 
constituting the entire articulating portion; they, have 
nearly a semi-spherical form : condykSy when they are 
rounded, extended in one direction, and depressed in the 
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other (as the condyles of the lower jaw). The heads and 
eundyict are sometimes placed on parts more narrow than them- 
selves, which aie caDed their necks (as in the femur and 
humerus). The depressions are cnWed eotyhid and gkmHd 
cavitiesj when they form the whole articulating surface ; they 
are more or less concave : at other times they are named 
puUHesy or trochlea. 

The modes of union of the diarthrodial articulations are 

by fibrous ligaments placed generally round these jointSj 

sometimes at their centre^ and always so as to allow or 

prevent certain kinds of motion. Solidity is less here 

than in the preceding species. In general, it is in inverse 

ratio with their mobility. There are many kinds of diar- 

throses, which differ from Wch other by the form of the 

articulating surfaces, by their modes of union, and by their 

extent of motion : these aie^aj thephmfonn diarthro^*, 

composed of surfaces nearly plain, united together by strong 

and compact ligaments, and susceptible of certain motions, 

but very obscure (as in the union of short bones, in the 

articulating apophyses of the vertebre, &c). 

(b) The arthrodia has surfaces less plain, less narrowly 
united, and is susceptible of more extended motion than the 
preceding (as in the temporo-maxillary). 

(cj The enarihrosis.'—ln this, a head is received into a 

deep cavity, and is there retained by a capsular ligament : 

the motions are numerous and extensive ; these possess 

opposite characters, as in circumflexion and rotation. 

(dj The roiaiwy diatthrosis or troc/Ueoy lateral ginglymus* 



* This b the amphlarthrads of Meckel and same other anatomists. 
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—Its surfaces form part of the circumference of a cylin- 
drical osseous piece ; the one is convex the other concave ; 
the latter is formed almost entirely of ligament. One of the 
bones performs a rotatory motion, rather confined upon its 
axis in gliding round the other. It is thus that the radius is 
articulated with the ulna. 

(e) The angular ffinglymtu, or hittge-Uke^ or true ginghf' 
mus^ — ^In this articulation the surfaces present eminence 
and depressions, by means of which they move over each 
other like puUies : here there is neither circumflexion nor 
rotation; the disposition of the projections just mentioned, 
and of the ligaments, prevents either ; the motions are con- 
fined to fiexion and extension. Most frequently this latter 
takes place on the return of the bones to their original posi- 
tion after flexion. In this case, the two lateral ligaments of 
every articulation of tliis kind have a particular form to 
limit extension ; and sometimes an osseous part, suitably 
placed, still more opposes this latter motion ; an example of 
which is seen in the olecranon : the articulations of the 
elbow and knee are ginglymoid diarthroses. 



MORBID ANATOMY. 

The diarthrodial articulating surfaces sometimes cease to 
correspond, in consequence of injuries which have distended 
or ruptured their ligaments. These displacements are known 
under the name of luxations, to which is added that of jjvmi- 
taneousy when the injury arises in consequence of an organic 
alteration of the ligaments. The articulations are much naore 
liable to these affections in proportion to their mobility, and 
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also as the articulating surfaces are less extended and less nar- 
rowly united. 

' Bc^des the accidental articulations which sometimes take 
place^ as we have seen, between the two portions of a frac- 
tured bone, there are others which may be termed tupplemen- 
tarff, and which suoceed luxations which have not been re- 
duced ; thns an articulating head, escaping from its cavity, 
and coming in contact with another osseous part, compresses 
it, and there produces a depression, the surface of which is 
sometimes lined by afibro-cartilaginous or even osseous ring, 
the end of which is covered by a tissue more or less analogous 
to that of the fibrotcartilages ; lastly, there are found in these 
new articulations, fibrous and capsular ligaments, &c, and 
synovial membranes. The original cavity Uien becomes 
narrow, and takes on the form which would have been given 
to it by the free developement of all its points of ossifica- 
tion : a form which was modified by the presence of the arti- 
culating head. Thus we see the glenoid cavity in the hip- 
joint, which is formed from three distinct points of ossifica- 
tion, becomes triangular when the femur escapes from it. 

The synarthrodial articulations become relaxed in some 
cases. It is thus that, towards the end of pregnancy, the 
pubes separate in consequence of the swelling with soften- 
ing of their intermediate fibro-cartilage. At other times, a 
more considerable separation is observed in articulating 
parts. This is what occurs in the bones of the cranium in 
certain cases of hydrocephalus : external violence may also 
produce a similar effect. 

Bones may be too closely articulated, either in conse- 
quence of an acquired rigidity, and even by the ossifica- 
tion of their ligaments ; either from adhesions formed be- 

p 3 
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iween the contiguous parts of the synovial membrane, or 
even from this latter and the articulating cartilages having 
been destroyed by inflammation^ or in some other manner ; 
the spongy extremities of the bones then in contact become 
united together. In this latter case, which constitutes a 
true anchyioM, there is a complete loss of motion in the 
joint : in the former^ as in those of false anchylosis, nrotion 
is always much less than in the original state, and sometimes 
is totally lost. Angular ginglymi are more often affected 
by anchylosis than any others. 

Those diseases known by the name of white swellingSy 
depend most frequently on a chronic inflammatory state, 
which affects, either solely or simultaneously, the hard and 
soft parts of the articulations. 



Works referred to on the Osseous System* 

Besides the general treatises already noticed : 

ilfa(ptg^t— De Ossium Structure in Oper. Posthum. 

B, S, AtbinuS'-^De Constmctione Ossium, in Innotal. 
Acad. Lib. vii. cap. 17. 

' D^&Mofte— Memoire sur Organ, des Os ; dans les M^- 
moires de 1' Acad. Royale des Sciences. Paris 1751 

«/. G. Ceurtial, «/• L, Petit j et Lemery ^^Descnption 
exacte des Os, comprise en trois traites. 

^. iS'caijNB— -De Penitiore Ossium Structnrse Comments- 
rius. Ups. 1795. Paris 1804. 

V, Maiacame — ^Auctuarium Obs. et Icon, ad Osteol, et 
Osteopath. Lugduwigii et Scarpae. Patav. 1801. 

The following works on Osteology may also be consulted : 

//. Eysson^-'De Oss. Infant, cui Tractati annexus est. 
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Journal, Sept. 1822. 

On the History of Callosity may be consulted : 

DttAamf 2— Memoirs of the Royal Academy. Paris 1742. 

P, Camper — Observat. Circa Callum Ossium Fractor ; in 
Essay ; and Observ. Physic, and Liter, vol. iii. Eding. 1771 . 

Bonn — ^De Ossium et Callo^ &c. Amstel. 1783. 

Macdonald—De Necrosi et Callo. Edin. 1799. 

BretcheU^ome Historical and Experimental Researches 
upon Callosity. Paris 1819. 

J, iSVifuom— Exposition of the Doctrine of M. Dupuytren 
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vol. XX, p. 131. 

The following refer to the Morbid Anatomy of Bones : 

TVfion— Three Memoirs upon the Exfoliation of Bones, in 
Mem. and Observ. upon Anatomy and Surgery, andPatho- 
log}'. Paris 1816. 



CHA!'. vir. 

ON THE NERVOUS SYSTEM*. 



GENERAL CONSIDEKATIONS. 

Defiailion — The nervous system is an assemblage of or- 
ganic apparatuses, conneclcd intimately together, and form- 
ed by one of (he secondary elements of the animal organiza- 
t'lon, tiunervoiaittbilance; apparatuses which are composed : 
Isl. of masses or ganglia, more or less considerable; 2nd. 
of butidles and cords, some of which establt^ a conununi- 
CBlion between tbe masses tliemselves ( and others extend 
froui these latter to the diSerent parLs of (he body. 



gmtperuu] of the m 
apanguim oil the Automy of the Bnui and Funaiocu of the Neinjui 
S;>lcni. And, oitbout ailHing hire luto my dliquBiaa □□ the >den« 
of Phrenohigy, the writer cooilderB the works oT the ibove-mtDtioDed 
■uthon on thtinitdect lo be im Indispensiible study to every weil-lnfuriD. 
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DMiion.^-From the most ancient time even to our days, 
the nervous system has been considered as composed of, 1st. 
a single central portion, which was the spinal cord, accord- 
ing to Praxagoras and Bartholin ; the brain, according to 
Galen, and most of his successors. 

2nd. Of prolongations, an expression which included the 
nerves and all the other parts of the system. Bichat, ex- 
hibiting more fully some ideas of Winslow amd Reil, esta- 
blished the distinction of two nervous systems; the one, 
which he named from, anitnai life, composed of the spinal 
marrow, the brain and nerves, which proceed from these 
masses ; the other, which he named from organic life, in- 
cluding the ganglia and the nerves, collectively designated 
by the names of the great tympathetic or trisplanchnic nerve. 
With respect to the latter, Bichat maintained, that it consti- 
tuted not only a separate system, but an assemblage of dis- 
tinct smaller systems, communicating together, and with the 
great cerebro -spinal system. 

' In our days, we have, in adopting the great division esta- 
blished by Bichat, extended his ideas upon the sub-division 
of the great sympathetic, to the encephalo-spinal system. 
Also, M. Gall announced, that the encephalon and the spi- 
nal cord were an assemblage of ganglia or of independent 
nervous systems, united together by small filaments, and 
which could be referred to three classes, namely : 

1st. The nervous apparatuses of voluntary motion and 
of percipient sensations, or those which form the spinal 
marrow. 

2ad. Those apparatuses of the senses included under the 
name of medulla oblongata ; and, 

3rd. Those apparatuses of the faculties of the mind, of which 
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the assemblage constitutes the cerebrum and cerebellum. 
A fourth class, composed of ganglia and trisplanchnic 
nerves> completes the entire nervous system. 

The plurality of the nervous systems is generally pro- 
fessed at the present day ; but many anatomists, in adopting^ 
this great doctrine, have modified its application i in this res- 
pect particularly, has M. de Blainville, \vho, relying on a 
very comprehensive knowledge of comparative anatomy, 
describes the nervous system as it exists throughout tlie ani- 
mal kingdom. 

*' A number of ganglia, more or less extensive, from each 
of which arise nerves: some of these terminate in the organ 
they .are destined to supply, and establish its particular life ; 
while others proceed to communicate with the other ganglia 
and the central one (when it exists), to establish its general 
life.'* This lattter ganglion is found only among the higher 
animals, and establishes with the greatest certainty the spe- 
cies of the individual. M. de Blainville, adapting these 
ideas to the nervous system in man, considers it as composed 
of a central part, the spinal marrow^ at the extremities and 
upon the sides of which are placed the ganglia of the va- 
rious functions ; at its superior extremity, and on each side 
of the median line, are found seven ganglia, which compose 
the encephalic mass, and subservient, some to the intellectual 
faculties, others to the senses, to the partial motions of the 
head, and to the digestive and respiratory functions ; on 
each side of the spinal marrow is found a range of other 
ganglia, from which arise the spinal nerves ; lastly, in the 
splanchnic cavities are the ganglia of the nutritive functions, 
placed near the viscera, which they supply with nerves ; these 
are, the cardiac ganglion in the thorax, and the semilunar 
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plexus in the abdomen. The trisplanchnic assumes here 
the function which it had before Bichat ; it is a connecting^ 
nerve to all these apparatuses, and is destined to form a ge* 
neral communication : in fact, it is a true sympathetic nerve. 
We repeat, the plurality of the nervous systems is a doctrine 
generally admitted in our days ; the different advocates of 
it differing only in the application of this general idea. The 
manner in which M. de Blainvilie considers the great ap> 
paratus which now engages our attention, is certainly that 
which accords best with the general law of organization. 
However, as the ideas of that anatomist are not generally 
professed, we ought, in a work of this kind, to adopt the 
division of the nervous system into the cerebro'spitial, and 
frisplanchnic : a division, which, while it facilitates the des- 
cription of this system, allows us also to make known all 
the opinions on this subject. 

Situation — ^The nervous system is spread throughout every 
part of the body ; its central portions are situated internally, 
its larger cords more superficially : the divisions of the lat- 
ter diverge more and more from their central pait. However, 
it will be seen hereafter, that there are some ^fferences 
as respects the two divi^ons of this system. 

Form and general dispotUion — ^The nervous system may be 
regarded as an entire net- work, the filaments of which, in- 
terrupted in some places by little swellings (ganglia), aad 
reunited by frequent communications, extend from the cir- 
cumference of the body to the masses contained in the cavi- 
ties of the cranium and spinal canal ; diminishing in num- 
ber during this course, acquiring in general a greater in- 
crease of volume, and a disposition more and more symme- 
trical in the two lateral halves of the body : a disposition 
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more perTertin these latter poiUons Ihan in any other part 
of the system. 

Texlure. — The nervous system is far from possessing the 
same organization in all its parts ; however the latter have 
in Ibis respect common characters. All are formed by a 
peculiar substance named nemHii JIbre, regarded by M. de 
Btiunville as a secondary element, which results from a 
great modification of the generative or cellular system. 

The nervous substance presents iWelf under two principal 
characters, which have given rise to its division into a wftite 
substance and into agrey. It will presently be seen (hat this 
distinction does not altogether con^ in the difference of 
colour indicated by these terms. 

(n) The mhUe tabtlaace is most frequently found inter- 
nally ; that is, surrounded by the grey ; but it is not so 
throughout, which would seem lo be thus meant by the 
name of medullary, which serves equally to denote i( : it 
forms a continuous whole. When its consistence has been 
increased, by macerating it for some days in alcohol or in 
diluted nitric or muriatic acid.&c. its appearance dien shews 
it lo possess a very distinct fibrous structure, apparent in 
some parts without any preparation (especially in the 
nerves). Tbe fibres are placed in parallel or oblique bun- 
dles with respect to each other ; from which may be sepa- 
rated capillary Qbrillte ; but mechanical divi^oQ cannot be 
carried further, nor can it be ascertained whether these Ata- 
ments, which adhere very closely together, are themselves 
composed of others still finer. The white substance receives 
many blood-vessels, but less than the grey. 

(6) The grey eulitlaMe is most often external to the pre- 
ceding ; for which reason LI has been termed corlical, a name 
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which does not apply to it throughout, as will be noticed in 
the next section. It does not form, like the white, a conti- 
nued whole ; but it is always found in distinct portions. 
This substance exists at the central extremities, or points of 
origin of the nerves ; it is proportionally more abundant, 
as these latter are larger or more numerous, as may be 
seen at the summit of the brachial plexus. It is also met 
with wherever the white is more developed. Whence it 
has been concluded, that the grey substance produced the 
other, and was the origin of the nerves. It is necessary to 
establish the truth of this opinion, to prove, that the appear- 
ance of the former always preceded the latter, which is 
not really the case. The fibrous texture is difficult to dis- 
tinguish in the grey substance, even with the aid of fresh 
preparations. It is not admitted by all anatomists ; but it 
is impossible to deny its existence at the present day, at least 
in the encephalo-spinal mass. This substance is, in general, 
very vascular, but varies much in this respect in the dif- 
ferent parts of the system. 

When examined by the microscope, the whole nervous 
mass appears to be composed of semi-transparent globules, 
united together by a viscous substance, disposed, according 
to some observers, sometimes without any order (as in the 
encephalon), sometimes in lineary series (nerves); always 
as the lastj according to others, and forming thus extremely 
fine fibrillse. 

Anatomists do not agree as to the size of the globules. 
Some say that they differ according to the nervous parts, and 
for this reason place the largest in the encephalon ; others 
affirm that they are every where of the same diameter. 
This last would correspond to the three hundredth part of an 
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unit (jntUimetre), according to the recent experiments of M. 
H. M. Edwards. 

As to the nature of the globules, we have only hypotlieses : 

among others, that of the Wenzells, who consider them as 

vesicles filled with a white or grey substance, according 

to the parts. However this may be, the globules generally 

admitted appear to have, as the means of union, an extremely 

delicate cellular tissue, which unites equally together, and in 

a very intimate manner, the fibrillae which are formed from 

the lineary disposition of the former. This tissue, more 

compact on the external surface of the nervous organs than 

in their internal parts, there forms a membranous layer, 

-which receives different names, and varies, as we shall notice 

in the following sections. This layer is extremely vascular ; 

the vessels which are spread over it penetrate into the 

nervous substance, and arc more abundant in the grey thau 

in the white substance. 

The nervous system is among the number of tliose which 
do not appear to receive lymphatic vessels. 

Phyncal and chemical clmraciers and properties. — The 
nervous organs are very good conductors of electricity. 
The two substances do not present throughout the same 
shades in their particular colours : the grey varies so much, 
especially in this respect, that it has been remarked of a 
yellow, of an ash, and a black colour ; but these varieties 
depend simply on the degree of vascularity. The consist- 
ence of the white substance is not the same in all pails of 
the nervouH system ; but, in this point, it always surpasses 
the grey. Both, but especially the white, are slightly 
elastic, retractile, more resisting in one part than in the 
other, and in that where the fibres are observed ; which con- 
firms their existence. Q 2 
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the spinal marrow ; and, lastly, the different parts of the 
encephalon. This general drder, and that which we shall 
haye occasion to refer to, in each part of the central masses, 
-is analogous to that in which the nervous system becomes 
progressireiy more complicated in the animal gradation, in 
ascending from the lowest tp the higher classes. This fact is 
the principal anatomical proof of the plurality of the ner- 
vous systems. M. Gall maintained that the grey substance 
is formed previous to the white. According to M. Serres, 
this can be true d^nly in the enoephalon: according to 
Tiedemann and other anatomists, it is the white substance 
which always appears first: and this opinion seems jnost 
probable*. However this may be, the nervous. substance 
passes through all the intermediate degrees of liquid and 
-solid. It is very soft in infancy, and acquires gradually 
more consistence/ ■ 

The increase of the nervous organs takes place by inter- 
stitial nutrition, and by the deposition of secreted layers 
t>n their surfaces, at least in appearance, and by the cellulo- 
vascular membrane with which they are invested. This in- 
crease, extreniely rapid in the foetu&, becomes gradually 
slower towards birth : its growth declines, and it becomes 
simply an interstitial nutrition, which insensibly diminishes ; 
so that, in old age, the organs are found to have lost that 
volume which they had acquired at the adult period. 

Vi^al properties and f unctions. •'^The nervous system is 
essentially sensible, but in degrees, and according to cir- 



* What may lead to error in this respect is, that, in tlie foetus, the 
white substuiice presents a slight tinge, which arises from its being at 
that lime more penetrated liy fluids tlian at any other period. 

(I ■■] 
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cumstances, which vary as much as the different parts 
■ which compose it: it is to its presence in the other organic 
systems that the phenomena of sensibility^ therein observed, 
are to be attributed. This latter is only a modified property, 
which belongs alone to the nervous system, and receives the 
name of nervous power, energy, or influence : a property 
in virtue of which the whole economy is animated, and the 
most important functions are fulfilled, as we constantly see. 
It has, at all periods, been attempted to discover the essence 
of this property : we shall enumerate the principal hypo- 
theses put forth on this subject, after we have made known, 
in a general manner, the effects which result from its 
influence. 

The nervous system is the apparatus of setuatUm : a com- 
pound function, at least as to its results, by which this sys- 
tem animates all our organs, presides also over all our vital 
actions, voluntary or involuntary, transmits and perceives 
the sensorial and affective impressions, and is the medium of 
the operations of the mind. Each part of the nervous sys- 
tem has its determinate function . Among the lower animals, 
the smaller apparatuses which compose this system are inde- 
pendent one of the other, and their actions are less rigour- 
ously determined ; but, in ascending to the higher orders, we 
behold their functions increase in proportion to the successive 
additions to this system ', at the same time, these functions, 
far from remaining distinct, become less and less independent, 
and more subject to the influence of a central point of action, 
the integrity of which is necessary to their success and regu- 
larity. It is the encephalon, and more particularly the me- 
dulla oblongata, which is the seat of this physiological con- 
centralization ; and this organ exerts a greater influence over 
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the olher parts of the nervous system than the functions of 
these latter exercise over the nutrition of the individual. 

The ^rey substance, which has been very accurately de- 
morslrateJ by Tiedenmnn, increases the activity of the white, 
ip concentratintj; a greater qnantitj of blood towards those 
points where that influence is most required : thus, this sub- 
stance is more abundant in the spinal marrow, at the origin 
of the nerves, and the more so in proportion to their size. 

Phydologisls are not content in referring sensation and 
nervous influence to a property peculiar to the nervous sys- 
tem. Tbey have sou(;hl to discover (he essence of these 
functions. The hypotheses advanced on (his subject may be 
reduced to two, both of them very ancient. According to 
the first, that which has had the least number of advocates, 
(he nerves performed their functions of ceutripetal and cen^- 
(rifugal transmission by excited vibrations ; in one sense, by 
external agents, in the other by the br^n, the seat of sensa- 
tion andvohtion. Besides that tbif hypothesis is not founded 
on any facts, it would be inadmis^ble hy this alone, that the 
nerves are too soft to act the part of vibrating cords. The 
second theory has had many followers, and includes among 
them the greatest philosophers both of ancient and modern 
times, as Galen, Baglivi, Boerhaave, Haller, &c. 

It consists in the admission of a subtile fluid, secreted by 
the brain, and to which was given the name of iiervoaijluid, 
animal spirits: a fluid which, (reversing the nerves with the 
greatest rapidity, from their cerebral to their peripheral ex- 
tremities, and vict ver>&, transmitted to the centre (he impres- 
sions collected by this latter, and carried to the organs the. 
volitions and nervous influence emanating from the brun. 
They a!so imagined two fluids, cacli destined to oue of these 



NERVOUS CEMTRES. 



SECTION ir. 

F THE NIJRVOUS CSlNTKES. 



ntfiniiiun. — We shall desccibe, nith the gieate^ number 
of modern authors, under the iiMoe of the cenlral pari of 
the nervous system, the cerebro-spinal, eiicephalo-rachidian 
mass: that mass of nervous substance eii<;losed in the cavi- 
ties of the cranium andspinal cord*. 

OivUoii. — We have to coosider two principal parts in 
the cerebro -spinal mass: these are — Isl. (ii) the ipiaid 
marroa; (i) Vie eiuxphatoii, which includes the medulla 
oblongata, the cerebrum, and cerebellum. 

Sittatioa (a). — The spinal marrow is situated in a canal 
formed by the series of cervical, dorsal, lumbar, and sacral 
vertebra ; but in man it extends only from ihe superior part 
of this canal as far as the second lumbar vertebra. 

• WeiluuldncollecttlutthlimiMiiicIuda, umtdlngtoUM. Qnll 

moncentrVrtheapLDBlcoTd' These dlvfvons, however varied, do not at 
expte^DD, which Is appljcdble ta eicry kiodofdivliioiiof Ukatootitmu- 
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row, the grey substance is internal, and surrounded by the 
white, which is disposed as a layer around it : the former is 
most abundant in the points whence the great nerves arise. 
In the encephalon, we find the grey substance forming 
the external and cortical layer of the hemispheres of 'the 
cerebrum and cerebellum ; whilst the white, surrounded by 
it, composes all the interior of these parts. Besides, in the 
medulla oblongata, the peduncles of the cerebrum and cere- 
bellum, &c. we meet with portions of grey substance, en- 
veloped by white fibres (the origin of the encephalic. nerves) 
and alternate layers of each of these substances, &c. There 
i^, in this variety of dispositions, no other general law, ex- 
cept that of the continuity of the white substance in the 
whole of the encephalo-spinal mass, and the isolated con- 
dition of the different parts of the grey. The fibres of the 
white substance, of which alone we can well perceive the 
direction, are much less apparent in the cerebo-spinal mass 
than in the nerves ; they are disposed in a parallel direction 
with respect to each other in the two bundles of the spinal 
marrow, which are united together by transverse fibres, 
and not by the converging, as some have said. It is verj- 
nearly the same with those of the medulla oblongata, except 
that they commence to be more diverging, and that those of 
the two anterior or pyramidal bundles cross each other upon 
the median line. The fibres of the peduncles of the cere- | 
brum and cerebellum unfold themselves in radiating to form I 
the hemispheres of those organs ; and, if we credit M. Gall, i 
these same fibres, which he names diverging, or those of I 
formation, after having arrived in the grey substance which 
forms the cortical layer of these hemispheres, then return , 
towards the median line under the name of converging JIbres, I 
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ir those of retmen, to form Uie corpus callosura and (he 



This method of describing it is disputed by Tiedemimn, 
'who Eay); that the cerebral eominissUTes and the corpus cal- 
losom are farmed from the peduncles of the brain, llie 
cortical substance of the ceiebrum and cerebellum abound 
so plentifully in blood vessels, tbat, wlien it is wdl injected, 
one might almost beheve it was entirely composed of them. 
To determine the vascutarily of either substance, it is only 
necessary to rupture one or both ; the diriiled parts will 
then he seen covered with little red points, more or less deep, 
and much more numerous in the grey than in the white sub- 
stance : these are the eitremilies of the small vessels which 
have been ruptured. 

Phyiical and cfcmJco/ characteri and prapertlei.—'W-e 
shall only mention, in addition to what we have said on this 
subject, on its general characters, that the consistence of 
the encephalo-spinal mass is very inferior to that of the 

Order of ievelopementtmi Ttarteiiet from age The spinal 

marrow is developed before the encephalon; and, among 
the parts of this latter, the medulla oblongata is first ob- 
served, which is only the superior portion of the spinal cord, 
and to the fasciculi of which are successively added the cere- 
hellnm, the tubercula quadrigemina, and the cerebrum. 

The cerebrum and cerebellum are much greater relatively 
to the spinal marrow, as the individual is advanced in hfe. 
The tubercular bodies are also larger in proportion to the 
brain, as the ftetus is younger; these latter are bigemini 
before they become quadrigemina. The lobes of the cere- 
bellum are at first equal to the middle lobe (vermifotm pro- 
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cess) 4 but afterwards become much superior in respect to 
size. The cerebral hemispheres are relatively greater com- 
pared to the rest of the encephalon^ and are much prolonged 
behind, as the developement of the nervous system is more 
perfect. All that we have just said will equally apply to the 
aggregate of vertebrated animals as to the human foetus. 

The encephalo-spiual mass is at first of a semi-fluid con- 
sistence^ which| a little later^ assumes the characters of 
the white nervous substance, to which is afterwards added 
the grey substance secreted by the pia mater : this latter sur- 
rounds from the first these organs. In old age, the spinal 
marrow and the enoephalon very sensibly diminish in size, 
and become firmer. 

Fiial properiiei and functtont.^'^he encephalon and the 
spinal cord are susceptible of the highest d^;Tee of nenrous 
power or energy. Some authors have denied tiiat the brain 
or any of its parts possessed sensibility. They could not have 
committed this error, if, instead of considering this property 
in an absolute manner, and regarding those organs only as 
sensible on which the action of external stimulants produced 
pain, they had observed in it, a mode of mani£estation of 
the nervous energy, which, if it could not be excited in 
some parts of the system, by the fore-mentioned agents, might 
have been so in all by internal ^^auses, whether physiological 
or pathological. 

We have seen that modern anatomists, in admitting the 
plurality of the nervous systems, agree to acknowledge 
a greater or less number of distinct masses or ganglia in the 
cerebro-spinal centre ; and accord to each of tkaseJatter a 
determinate function, which it exercises by virtue of its ner- 
vous energy, and which is submitted to the influence of one 
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common centre. The ^inal marrow, among those who 
differ from M. de BlaioviUe, is regarded as the central 
portion, and considered the seat of general sensibility 
(Magendie). The posterior portion of the spinal marrow^ 
some portions of the medalla oblongata, and, according to 
some authors, the cerebellum, would appear destined e^e- 
cially to external sensations. The anterior portion of the 
spinal cord, those parts of the medulla oblongata from 
which the nerves of motion belonging to the face take their 
origin^ and, according to M. Magendie, the cerebellum, and 
some parts of the base of the cerebrum, preside over volun- 
tary motion. Lastly, this last organ is the seat of internal 
sensations, the affective and intellectual faculties. The spi* 
nal marrow is probably merely an organ of transmission : 
perceptions and will belong to the encepbalon. 

That portion of the medulla oblongata, from which the 
peduncles of the cerebrum and cerebellum arise, seems to 
be the physiological centre of the encephalo-spinal mass 
(and consequently of the entire system). To conclude— 
physiologists describe in very different ways the parts 
of this mass which correspond to any particular sensorial 
functiop. 

MORBID ANATOMY. 

From some observations, we are led to believe that the 
brain b susceptible of experiencing a diminution in volume 
as old age advances ; but it does not appear that hypertrophy 
of the brain has been ever remarked* . Tumours, situated 



* Dr. fnUotsOQ rdatai a oMe in Om Londoo Medical and Surgioal 
Journal* 
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in the neighbourhood of the cerebro-spinal masses, may, by 
compressing these parts, alter their conformation. Curva- 
tures of the vertebral colnmn hnpress on the spinal marrow 
changes of form, which seldom influence, to any ex- 
tent, the functions of this organ. Solutions of continuity 
of the brain and spinal marrow, when they do not occasion 
death, hea(, Uke other organs, either by the first intention, 
or by the formation of a matter very analogous to the nervous 
substance, and which is deposited upon the points where 
a loss of substance, or a simple separation of the edges of 
the wound, leave the part exposed. When, as in apoplexy, 
and in certain cerebral afl^ections, either blood or serosity is 
effused into the nervous tissue by rupturing it and getting 
between its fibres, there is formed, should the patient survive 
such an accident, a cyst around the effused fluid. This 
latter is gradually absorbed* : the sides of the cyst approxi- 
mate, adhesions are formed, and its cavity ultimately disap- 
pears. The part of the brain which surrounds these cysts is 
more or less altered : its colour is yellowish, sometimes of a 
reddish tinge. These organs are very subject to sanguineous 
congestions; which is easily accounted for, by the great 
quantity of blood they receive,* and by the facility with 
which their activity is increased. 

Inflammation is not uncommon, and is generally accom- 
panied with that of its membranes. This morbid condition 
is discovered, in the encephalon and spinal marrow, by the 
redness, with softness of their substance. Sometimes sup- 



* In this case, the blood separates into the crassamentum and serum, 
and thus becomes a foreign body. 
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puratioDj uIceraiioD, and even gangrene, are its conse- 
quences. This latter changes the nervous tissue to the state 
of a greyish pulp. 

Tbe sub-acute form of inflammation of the ceittral nervous 
masses may also give rise to a purulent secretion, the product 
of which is sometimes collected in one particular spot in the 
substance even of the organ^ and forms a cyst, in which 
it afterwards remains for a greater or less period. At other 
tunes, the secreted product is only serosity, which is effused 
either into the encephalic ventricles, into the nervous sub- 
stance itself, or between this organ and its membranous en- 
velopes. It is this which constitutes acute hydrocephalus: a 
complaint which differs from the chronic by the latter being 
more generally congenital, and in not being accompanied by 
any inflammation. This affection is named Jiydro-rachis 
when it attacks the spinal -marrow and its coverings: spina- 
bifida is also a remarkable variety of tbe same. 

Tuberculous, scirrhous, and carcinomatous develope- 
ments, fungous productions, fibrous, fibro-cartilaginous, 
and osseous transformations, are sometimes met with in 
the eerebro-spinal centre, in consequence of chronic iuflam- 
matiras. 

Hydatids are found, in some subjects, in the ventricles of 
the brain, and even in the substance of the encephalon and , 
spinal marrow . These organs are liable to suffer a consider- 
able softening (ramollisement), attended sometimes with 
a very variable alteration in their colour. In many cases, 
this change is evidently the result of chronic inflammation. 
Induration of the same parts is another disease which exists 
sometimes alone, at other times with the preceding. Indu- 
rated nervous substance is sometimes perfectly homogeneous, 

R 3 
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and^ in appearance, inorganic, similar to hardened albumen ; 
at other times, its fibrous structure becomes more evident. 
This alteration appears to be confined more particularly to 
the white substance. Induration and softening of the brain 
are met with among idiots, epileptic patients, &e. 

The encephalon and spinal marrow frequently present 
irregularities of conformation. The total absence of these 
organs, especially of the first (acephalous), or of some of 
these parts, is not rare. The existence generally in these 
cases of the remainder of the nervous system proves that all 
the parts of this latter are independent, as respects their de- 
velopement, and do not arise one from the other. 

The spinal marrow, at the first period of the foetal state, 
presents a longitudinal groove on its posterior surface, and, 
later, a central canal. Sometimes both these dispositions 
are seen at birth; at other times, this organ is entirely 
wanting, and instead is found the pia mater, forming a canal 
filled with a fluid, and giving insertion, as usual, to the roots 
of the spinal nerves. 

Among the more rare defects of symmetry or proportion 
between various parts of the central nervous masses, we may 
mention the differences observed between the size of the 
cerebral lobes. 
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SECOMD ARTICLE. 



Dtftnilion — The name of ganglut is given to those small 
nervous masses, more or less irregularly round, placed along 
the course of the nerves*. 

DiolriDn.— Ganglia are divided into tvo kinds: the irst 
comprises those which belong to the cerebro-spioal nerves, 
and the second those which are found upon the course of the 
trisplanchnic nerve. These latter may be again subdivided 
into those which form a double series upon tbe ^es of the 
Tertebral columa, and into those which approach nearer to 
the mediaD line. 

5>fiHifiiM.^The nervous ganglia are found exclu^velj in 
the head, al the neck, and in (he Iboracic asid abdominal ca- 
vities : they do nol exist at all in the extremities. Those 
of the first kind are found near the cea(ral exlremity, 
or at (he origin of some of tbe encephalic nerves, and of 
alt the spinal : they are connected only lo the posterior root 
of these latter. Among the ganglia of Ihe second kind, or 
of thelrisplaQchnicoeo'e, some are lateral, placed in double 



l^iille h>v« Bbo ipplied the 
tbro-Epinal and aervoaeuiuia. 
lequoxc of their mode of «x- 
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series upon the sides of the anterior part of the vertebral 
column^ and designated by the names of the cervical, tho- 
racic , lumbar, and sacral ganglia ; to which must be added 
the little coccygean ganglion, which, although single and on 
the median line, belongs to this series. Others are less re- 
mote from the median line ; such are the semi-lunar and car- 
diac ganglia. 

Fwm and «ise.— The spinal ganglia are all of an oral form : 
ajDong the others, some are oblong, others irregulaiiy glo* 
bular : in a word, of very different forms. Their size varies 
from that of a small bean to that of an almond. 

iSKraicfwrtf.— The tissue of the ganglia i^ipearsat fiiatlo be 
homogeneous when divided ; but, after they have been ma- 
cerated, we find that two substances enter into their compo- 
sition : the one, white or medullary, disposed in filaments, 
as in the nerves ; the ether of a reddish grey, pnlpy> 
ent from the grey substance of the encephalo-spinal 
deposdted in a kind of cellulosity, which is very adherent to 
the medullary filaments, of a greater consistence in the tri- 
splanchnic than in the spinal ganglia. 

The medullary filaments are evidently the continuation of 
those which constitute the nerves npon the course of which 
the ganglia are found. In entering ^se latter, the cords 
are deprived of their nervous coat, and divide into filaments, 
which, imbedded in the grey substance to which they are 
intimately united (especially in the ganglia of the trisplanch- 
nic), separate from each other to reunite and afterwards 
anastomose, so as to present a very complex form in the 
ganglia of the second kind, but simple enough in those 
of the first. The medullary filaments, reunited into cords, 
proceed from, these last ganglia by the opposite extremity to 



NERVOUS CEMTRES. 169 

Ihit through which they entered ; whilsCj in the trisplanch- 
nic fanglia, the paints of entianr.e a.nd exit of these fita- 
menU are, aa iespe>:ts their situation, very varied. 

These ganglia are enveloped by a membrane which is 
moie 01 less dense : that of (be epiaal has the thickness 
of the fibrons tissue ; whilst that of the otber ganglia is 
only amembranonslayer of cellular tissue. 

The vessels of the ganglia are very nnmerous: the greatest 
munber do not enter these imall bodies until they have rami- 
Ged over their envelopes* . 

PAj/iieai and lAat^cal cliaractirt mid prcipetiitt.—Tbe gan- 
glia are of a reddish grey colour, which ia more distinct 
aiDong (hose of the trisplanchnic. These latter aie also 
much firmer than the others. By boiling, and the action 
of acids, the ganglia Best harden and afterwards soften: 
alkalies dissolve them slowly. A prolonged maceration in 
water converts them, according to M. Lobslein, into a fatty 
substance. They greatly resist putrefaction. Their red 
substance is not fatty, as soioe.with Scarpa, bave maintained. 
MM. Wutzer and Lassaigne have discovered, in their che- 
mical researches upon the composition of the ganglia, that 
these latter conuin less of the fatty mailer than the nerves, 
and also than the brain ; bnt, on (he contrary, they possess 
more albumen and gelatine. 



' In cnDpflriDglbnepuUciJlarBDpoci the Btructore of the ganglia vHh 
«4lU ws ibaU aooD lay of the plenus, ve ihill •« vtucber or sot the 
liunoteii pcmUu to e«ch Justly the opiiiii>ii beld 1>y SrupB, and Hnw 
other ftutbOTt, who consider the wordi ganglia and plexuses u aynouy- 
moui. Tha tatute of ths (brmer ig evidently more compllcaied (ban 
that of Che letur, and (heb futKdoiB do not t^ppax to anthaiiie an; 
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Vevektpement and varietkt from <^.— -The spinal gon^ba 
appear before any of the others^ and even before the rest of the 
nervous system^ excepting the nerves which belong to thera. 
We cannot perceive the trisplanchnic before the third month. 
They possess^ from the firsts very nearly the same consost- 
ence as in after life, except in advanced age, when they are 
smaller, harder, and less coloured than in the adnlt. 

VUal fircperiiet and /t*»tffiofi#.— >The nervous influesoe is 
communicated to the ganglia as to the other portions of this 
system. It appears to be more energetic in the spinal gan- 
glia than in those of the second kind, if we may judge of 
that, by the sharp painful sensation which accompanies their 
mechanical or chemical irritation : a sensation these latter do 
do not perceive, except when they are excited by some inter- 
nal cause. 

Neither of these two species of ganglia manifest vital 
contractions. 

Physiologists are not at all agreed on the office which 
these ganglia fulfil ; and the greatest obscurity still prevails 
on the history of the functions of these little bodies. Some 
authors, as Meckel and Scarpa, have considered the ganglia 
as organs destined to collect and distribute the nerves, or 
nervous filaments. Others, as Vieussens, Winalow, Reil, 
BichaLt, &c. have regarded them as centres, as focuses of 
the nervous power, presiding over the sensorial functions 
independent of the will; that is, of the actions of vege- 
tative life. 

This latter opinion, which refers only to the ganglia of 
the trisplanchnic, is the one most generally received. It 
is also supposed that they prevent, to a certain extent, the 
transmission of the impressions received by the nerves which 
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timerm Ihem ; Ihat they concentiate, to cegulote the distri- 
botion of the nervous energy derived from tbe spiotl mar- 
row -, and that Ihey thus render the Irisplanchnii: nervous 
s;steni indepenclelit of Ae cetebro-BpiQal masses. But we 
must not, as these autiiors have done, magnif; this independ- 
ence, which is only idative. We know nolhiog o( the 
functions of the spinal and encephalic ganglia. M. de 
Blainville coosidera them as the centre of the nerves to 
which they belong. 



5i(M(ioB.— The central eifremily of Ihese nerves ia mIu- 
at«d in the cavilies of the craQiam and spine ; these organs 
diverge from the periphery of the body in proportioD as 
they ramify. 
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Coiiformiilhm.— The assraiMage of Ihe cerebro-spiiul 
nerves presents, in consequence of their numerous anasto- 
moses, the form of a great net-work, much more symmetri- 
cal in its two lateral halves as it diverges from the nervous 
cetilres. Their particular form is generaL; cjlindrical ; 
several, however, among them are ^aliened and striped. 
Their surfaee, when examined hy a lens, presents little folds 
□early transverse or spiml, which are connected only with 
(he neuiilema. 

CcBfral exttemlty (improperlg Urmtd origin) All the 

encephato-spinal nerves are connected by ^eir central ex- 
tremity to Ihe spinal marrov, or medulla oblongata ; not 
any, strictly speaking, iRke their origin from the cerebrum 
or cerebellum, Thev may be traced, in the substance of the 
spinal marrow and encephalic mass, beyond the point where 
they separate from each other ; thej are always found im- 
bedded in the grey substance. The nifives do not intersect 
each other at their origin, as some have imagined, to explain 
the cauaesof paralysis and of partial convul^ons, in the late- 
ral half of the body opposite lo that where the leuon of the 
nervoas centres lakes place, of which these pathological phe- 
nomena are the consequence*. 

We name the origin of the nerves their central extremity ; 
and, according as this latter is simple or bifurcated, we say 
thatthe neives have oneor two origins- 
All Uie encephalic nerves, except the trigemini, belong to 
(he first class ; in the second are found this latter, and 
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■11 die spinal, includini; the sub-ocdpiul. Nerves whii^ 
have two origins are coQucfrtcd, by one to the aotehor bun- 
iUm, sad hy the other to the potleiior buodlea, of the 
■piD«l muTow. It b to the posterior origins alone ihM the 
splDOl ^uiglis bdong : otgans to which the uilerioT origins 
uc KDply united. 

CauTte. — The Deirei, in div^^ froai their caotral ei- 
Uenity, divide aucceaaively into branches, twigs, ami fila- 
ments, by a simple separation of Ihur fasciculi and cords, 
the usembUge of which forawttaeiitiuak. loiheir course, 
the nerres nnits, other together or with surrounding nerves, 
by simple aassioBioses, or by a luud of interweaving tensed 
jrieaw. The inutomosee are formed by (he union of two 
nerves, which unite very closely by acMitinuily of MbsUaee, 
Btvd proceed afterwards togdher as a aingle one. The pU(- 
(ues are aosstoiootic uiuons multiplied on a single poiat, not 
only between two nerree, but betw«eo several : unions 
which are so formed, thai the nerves, more 01 less numeroiu, 
which arise from the pkzuses, proceed direedy from all tboK 
wbidl have aatdsled to form this latter. The cervical, lum- 
bar, sacral, and sciatic plexuses, are the priodpal of the 
cerebro-spinal nervous syslem. The uwves geaeroUy pie- 
serve the Baae site until they begin to divide. Tbe total of 
their divisuHU presents a volume superior to thwof ilu 
trunk from which they proceed. 

PiT^h«ralm^aMy,orUnmiiaA(m. — The cerebra-s]Hnal 
usivee lenniQKie, afler more or less uumerous lamifieations, 
in the integuments, in the organs of special senssitioiis, 
which all depend on these latter ; in the external muscles, in 
the arteries of parts under the influence of Ibe will, &c. 
At their destinations, the nervous 6J«neats part with their 



THE NERVES. 195 

tuue or Deurilema, and sensibly swell. This b >ll vbich 
is known for certain on tbig eubject. AmoDg those soato- 
taitU who bsve endesvourrd more deeply to investigate Ihls 
subject, some have supposed, but have never seen, a kind of 
fuaoD of the nerve Id the substance of the urgan. Others 
bave (aid, that the neivoos filaments, when at their last ex- 
tremhj, fold back on themselves, in forming a kind of da- 
plioature, and return to the branch from whence the; arose. 

Strudare^-liie first inspection of the composition of a 
nerve showg a certain nambei of cords, divisibie into fila- 
ments of a very great tennit]'. These latter are composed 
— Isl, of a white nervous tubitanee, diaposed in parallel 
fibres* ; 2nd, of a ^lealh or membranous covering, named 
wwrilnw. The fllamenta which compose a cord, have, be- 
Bidea their particular envelope, a common neurilema. All 
the nervous cords are also included in a general neurilema. 

Tbe cords are not only placed in juxta-positioii with 
nspect to eacb other ; they send off filaments of commn- 
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niotiou, and present between ihemselires plexiform ui 
the nine disposidDn ie likewise found between the fil 
which, hy their assemblage, congtitute the coed ; so ibal 
neither erf Iheni preserve the same stuation in the whole ei- 
teot of the nerve. 

Towards the central extremitj of ibe nerves, the neurilema 
farsakca at fliM the filamenla, then the cords, and eurouikU 
the nerve entirely, only where it is continuous with tbe 
pia mater. The reauh of which is, when a nerve is drawn 
from the central mass, the internal parts of the latter jib- 
ing before those wbicb still possess the general neurilema, 
there remains uponthcmaiiow a portion of the former, form- 
ing ajet, which was consideteil to be the nidus of the nerve. 
We have seen (hat the neurilema completely forsakes the 
nerve at its peripheral extremity. 

The nerves are suirounded by a layer of cellular tissue, 
wbicb dips down between their cords and filaments, and 
as^sts in their mutual adbe^on. The neurilema itself is 
only a condensed cellule- vascular tissue, which by many 

merous vessels of the nerves penetrate as far as the neuri- 
lema of the nervous filaments. Lymphatics have not been 

PhyticaJ and chtutical charncteri and properlici,-^rhG ce- 
rebro-spinal nerves are of a whitish colour, of a slightly 
rosy tinge. They tolerably resist laceration in consequence 
of their neurilema, and possess only a very moderate elasti- 
city. Diluted acids, and among others the oitric acid, dis- 
solve the Tteuritema, and expose the pulpy mass, whilst alka- 
line solutions destroy this latter and leave the neurilema 
complete. 



THE NERVES. 197 

• 

It was from a knowledge of these modes of action ^ both of 
acids and alkalies upon the nerves, that afforded Reil the 
means of analysing and showing the anatomical elements 
which compose tlieir structure. The medullary substance 
of the nerves yields more albumen and less fatty matter than 
the cerebro-^inal masses. 

I}evelop€tnetU,»^The cerebro-spinal nerves are the first 
appairent parts of the nervous system in the embryo. 

In the foetus, they are proportionally more vascular than 
at a later period ; but their structure is not then very dis- 
tinct. The neurilematic part appears to exceed the medul- 
lary » which appears then merely a kind of fluid. Their size 
is much larger relatively to that of the cephalo*spinal centre, 
than when examined at a later period of conception. In 
advanced age, the nerves are drier, firmer, less fatty than 
in the adult. Their vitality is at that time less energetic. 

FUalfroferiieiaod functions,— 'The nervous energy ma- 
nifests itself in these organs by the sharp pains and muscular 
contractions occasioned by their morbid or artificial excite- 
ment. This power is inherent in them, and is not alone de- 
pendent on the influence of the ^^inal marrow and brain ; for 
when a nerve of motion is irritated and separated from these 
centres by section or ligature, the muscles which they supply 
are attacked by convulsive movements. No vital contrac- 
tility has been discovered in the nerves. 

The nerves transDHt to the centre of perception ibe im- 
pressions which they receive from the organs to which they 
are distributed, and convey through these same organs the 
nenrous influence, which in some of these latter, as in the 
muscles, determine their contractions. They are tlius con- 
ductors of sensation aud motion, by a double action from 

53 
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the centre to the circumference, and vice versa; during 
whichj neither vibrations nor those oscillations admitted by 
some authors^ to account for the mechanism of these func- 
tions of transmissions^ are observed. The rapidity with 
which these latter perform their functions, has g^ven rise to 
the opinion of an imponderable fluid, an agent similar to thai 
which produces electrical phenomena, and which performs 
here the principal function ; the nerves being merdy the 
conductors of it. 

Many physiological eiiperiments favour this hypothesis. 
However this may be, it is necessary to distinguish, among 
the encephalo-spinal nerves, those which are exclusiv^y 
engaged in the transmission of mobilitity, or nervet of 
moHon; those which belong solely to the functions of the 
external senses, or nerves of sentation, and those which are 
at the same time conductors of motion and sensation, or 
mixed nerves. The two first classes embrace the encephalic 
nerves, with the exception of the fifth pair ; and the latter 
includes this last and all the spinal nerves. Nevertheless, 
M. Magendie has clearly demonstrated, that, even in these 
latter, the two orders of functions possessed, to a certain 
extent, their distinct seat ; that the anterior origin was con- 
fined to motion, and the posterior to sensation*. 



* Mr. CharleB Bell has lately made a great many experiments to de- 
termine the functions of the nerves, and has obtained very important 
physiological results. He divides the nerves into the regular and irre- 
gular. The first, common to all animals from worms up to man, pre- 
side over general sensibility and voluntary motion ; these are the s^naJ 
(including the sub-ocdpital) and the trifacial, or the fifth cephalic pair, in 
other words, nerves of double origin. The second, superadded too 
the preceding in consequence of their function being more complex, go 
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MORBID ANATOMY. 

The nerves are sometimes found increased in size^ in con- 
sequence of serous^ gelatinous^ or fatty infiltrations of their 
tissue. Tumours which are developed in their course^ may 
compress, flatten, or displace them. 

Their atrophy, which sometimes depends upon the same 
cause, may also arise from a cessation of their functions (as 
paralysis). When a nerve is divided, the two ends, when 
only separated by a small space, unite by a nervous cicatrix, 
and the functions of the nerve, at first impeded between the 
solution of continuity and peripheral extremity of this latter^ 
are ultimately re>established. The way in which nature 
accomplishes this reunion is as follows : the superior pomt, in 
consequence of an influx of blood, becomes the seat of an 
exhalation of organized matter, commences to swell shortly 



to organs already amply provided firom these latter, and there preside 
over spedal functbnu ; these are the nerves of single origin. This phy- 
akriflgiat, having divided the branches of the facial nerve in an ass (the 
poitio dura of the seventh pair of Willis) which supply the nostrils, pa- 
ralysed the muscles of these parts, but only the respiratory motions and 
expresrion of the face; on the contrary, when the superior maxillary of 
the trigemini (fifth pair).wa8 divided, the skin of the face was dq[>iived of 
its scnafaility, and the subjaomt muscles lost their contractility ; as if it 
werenotalooe to assistrespiradon and expression, that the entire function 
of this nerve is subservient. Mr. Bell concludes, from these facts, with 
Rianysimilar, that the presenceof several nerves of different origins in one 
part lias for its clb^ect, not to accumulate in this iiart more nervous 
eoagf, but to render it subservient to several functions. It can easily be 
imagined how the labours to which we have referred are inclined to the 
doctrine of a plurality of nervous systems. 
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■Tter Ibe divtsion, and soon forms » kind of greyish, elon- 
galed, and hud nodosilf ; the infecioi point presents ia ila 
turn the aame phenomena as the preceding ; approximated 
bj their tumefaction, these ends unite through the nuditm of 
the plastic nibaUnce vbich they aeerete. The increase in 
(iie which results fiosi the unioa of the two eitremitieSi le- 
mains for some time, then gradually dimmishing, at last 
<ynppesis. The cure ia not completed before six or ei^ht 
weeks. During this procoss, there ^ipears to be a re- 
generation of the medullary part of the nerve ; and seve- 
ral anatonisls stiUe, that they have traced the filaments of 
dM latter mto the inlerior of the wound. What further 
proves this fact is, that the laltei pouesses the cooductibility 
of these Dtgans ; and lltat, submitted to the actioo of nitric 
■cid, far from beitiig destfoyed, it acquires mora consstence, 
a* haf^Mns, inMwiar cases, to the nerroua subMance- The 
lestoralion of Ibe functions of a part of Ibe natve, s^a- 
rated from the centre, does not occur when, the separation of 
its extremities being more considerable, reunion takes place 
only through the medium of a purely cellular substance. 
On the 'cotttrary, if tbe separalisD is veiy triSing, ibe power 
of transoiissios aMyiakeptacetoa certuDCiteBtfroa amt 
part to anothei of die nerve, from tlie moment «{ its <ttTi> 
uoo. Inflammation of this latter (neuritis) appears more 
CMPWon dun balieved ; il is a«ieltmu met with uwuig 
those who have snffeied tram mflralgic aJi wa oM , eoai- 
plaiots which do not appear to cause any appredabie aheva- 
tiou in the tissue of the nerves. Il is also probable that it is 
a (mbacute inflammatioa of Aex organ* which produces 
llieir softening (ramoHisement), and those occasioBal tobM-- 
culousj and scirrhous tumours, known collectively by the 
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lame of neuromas. We shall refer also to a similar cause 
iliose cartilaginous and osseous changes in the nerves : a 
kind of change which is comparatively very rare, and is con- 
fined to some isolated parts of these organs. 



ARTICLE SECOND. 

OF THE GANGLIONIC NERVES. 

DefMiion^-^The nervous cords, which we are now about 
to describe, are those which constitute, with the ganglia of 
the second kind, the system of the great sympathetic or tri- 
splanchnic nerve ; those, in other words, which are situated 
exclusively in the trunk, form with the fore-named ganglia a 
particalar order of nervous apparatuses, communicating to- 
gether and with the spinal nerves by intermediate branches, 
and distributing numerous twigs to the arteries and organs 
of vegetable life. (Whence the name of nervous system 
of organic life, given by Bich^t to the assemblage of these 
apparatuses.) 

IMvUion.'^We can distinguish three varieties of gangli- 
onic nerves: the first, comprises those which establish a 
communication between the ganglia themselves ; the second, 
those which are intermediate to these latter and to the cerebro- 
spinal nerves ; and the third, those which supply the various 
organs. 

SUuaHoru^-'The intermediate nerves to the ganglia are for 
the most part situated upon the sides of the spine, parellel to 
the axis of this latter, between the double series of lateral 
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ganglia, which extend from the head to the coccygis ; others 
proceed from these last to the middle ganglia. The branches 
of the second dirision are situated most frequently trans- 
versely upon the sides of the spine, between each lateral 
ganglion and the corresponding spinal nerve. The situation 
of the branches which supply the organs varies in each of 
them : Uke the preceding, they belong exclusively to the 
trunk. 

ConfortnaUon^^The assemblage of the ganglionic nerves 
does^ot present the symmetry of those which arise from the 
cephalo-spinal masses. Beclard has very justly compared 
their system, including in it the ganglia, also the great sym- 
pathetic nerve, to the root of a tree, or to an articnlaied 
rhiloma, which at each knot presents on one side roots, and 
on the other branches, which Uke each other go off at ligfat 
angles, or at leak nearly so. 

With respect to their particular fonn,the ganglionic oeires 
do not all resemble each other. Those belonging to the 
second variety are rounded, and thus resemble the spinal 
nerves ; those of the two other varieties are flattened ; and 
again, those of the third kind possess this particular character, 
that instead of diminishing in size in proportion as they 
ramify, they increase or diminish indiscriminately. All are 
thicker at the margin of the ganglia than in the rest of their 
extent. 

Origin^^The question has long been agitated, whether 
the ganglionic nerves arise from tiiose of the cerebro-spinal 
system with which we have seen them communicate, or 
whether the ganglia ought to be regarded as their centres of 
origin ? Neither of these propositions is strictly admissible ; 
for the development of these nerves is independent from that 
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r the other nervous parts : but in giving, as we have already 
one, to the word origin the meaning of central extremity, we 
ught to place this latter in the ganglia of the great sympa> 
aetic, and conader the nerves which depart from these latter 
o the organs as forming with the former so many small ner* 
'^ous centreSj which communicate together and with the 
;^halo-8pinal nerves. At this central extremity the medul- 
a.ry filaments of the ganglion are continuous with those of the 
lerye, and also the envelop of the former extends over this 
.atter ; thus adding to the solidity of their mutual adherence, 
and, enclosing the second in a little fold, gives it the ap- 
pearance of a part of the gangUon, elongated in the form 
of a cord. 

C<mr«tf«-~The ganglionic serves of the first variety pro- 
ceed directly, and wisthout offering any thing particular, to 
the eerebro-spinal nerves. It is the same also widi the cords 
VFhteh esiabtish the communication of the ganglia, and es- 
pecially of thoae which, placed on each side of the spine, 
form, with these latter, what is termed the trunk of the great 
sjrmpatheiie nerve. As to the nerves which go from the 
ganglia to the arteries, and to the different organs at the 
superior part of the neck, to those of the chest and of the 
abdomen, they ramify in their course, and form plexuses 
more or less ^corapUcaied, either before they arrive at their 
<ie8tiiwijjOn, as in the cardiac and solar plexuses, or after 
they have arrived there ; this happens to many arteries, 
«p9n the fides of which are seen the filaments interwoven, 
prooeeling directly from the ganglia. In their course (and 
la their plexuses), these nervous filaments unite with branches 
proceeding from the encephalic nerves, and particularly with 
those of the pneumo -gastric. 
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Organic ixtrtmily or toTnlaailon.— The gviglioBic nervM 
(and, tliere can be no doubt, ihose also of ihe thiid variety) 
terminate in the parietes of Ihe arteries of Ihe trunk, in the 
Ihe heart, in Ihe digeative apparatus and its apiieodages, and 
in Ihe genital and urinary argana. 

SlmctuTC, — The ganglionic nervei of the 6rBl vaiietj, and 
aUo of the second, are composed of medullary flbrUlB, and 
of a oeucilcma, thicker at Iheir eitiemilies, vrhere it is con- 
nected with the covering of the ganglia, thiaoer at their 
central part, and more intiinalely united to the fibiills than 
that of the cerebro- spinal nerves. 

These latter are, besides, imbedded in the peculiar reddish 
grey substance which we have already found in the ganglia: 
they are very diCBcult to separate from each other. 

Nolvitbstaading the differences wbich we have just re- 
marked helween these nerves and those of Ihe cerebro-spinal 
system, both bave similar appearances in colour and stme. 
lure. (The Abrillous and nervous structure, which is com- 
mon to them, is proved under this last point of view.) 'Hk 
branches which unite the ganglia to the spinal nerves re- 
semble particularly these latter, and that in proportion u 
they are more minutely compared together. 

As to the third variety of nerves, we cannot distinguish in 
them any fihrillee, and they appear fonned solely by a soft 
reddish pulp, around which it is impossible to demonstrBle 
the eiistence of a neurilema. 

yhyikai choradera and propertta — The nervous cords 
wbich proceed from the ganglia to the cerebro-spinal nerves 
arewhilish, like the latter, a little less firm and roasting, and 
appear to be deprived of elasticity. Those which unite the 
ganglia togellier are not quite so white as the preceding 
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l^lie pulpous matter being rather more abundant in them)^ 
.xici are slightly inferior to them in tenacity and consistence, 
rixe ganglionic nerves which supply the organs are^ with 
;oKDe exceptions^ reddish, very soft, and fragile. 

Vital properties and functions ^-^The nervous power of 
LlB.e ganglionic nerves appears to be less active than that of 
.Y^e cerebro-spinal nerves, and that in proportion as they are 
S4E3parated from these latter by more ganglia. 

This power does not manifest itself in them in the healthy 
stAte, either by sensibility or contractility ; but, in certain 
affections, they are the seat of a peculiar, painful sensation. 
The ganglionic nervds transmit the nervous energy to the 
organs of tlie involuntary and insensible functions ; but 
t,liey do not conduct to the centre of perception the impres- 
sions received by these organs, unless their action is excited 
l>y disease, which the ganglia probably arrest in ordinary 
cases. 

They have, if not all, at least those of the two first varieties, 
some effect in sympathetic phenomena, in establishing com- 
munications between the nervous ganglionic and the cerebro- 
spinal systems ; but it is doubtful if they be, as was stated 
before Bichat, the essential organs of sympathies. 

All the nervous parts are, in consequence of their inti- 
mate connection, susceptible of this latter influence. The 
action of the ganglionic nerves, more independent than that 
of the others of the cephalo -spinal centres, is however sub- 
servient to these latter ; for it soon ceases when these nerves 
are separated from the cerebro -spinal. The nervous power 
or principle, transmitted to the ganglionic nerves by the 
centres already described, does not reach the organs until it 
has been, most probably, divided and modified in the gan- 
glia which distribute it to these latter. t 
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This, then, appears to be the function whkh is attrib«teJ 
to the ganglia, considered as independent, and wliich » pos- 
aesed by that poition of the nervoos system to wiueh tber 
belong. 



MOBBtD ANATOMT. 

The pathological condition of the ganglionic oenres ba< 
bee^ but little studied : their inflammation has been notired 
in some nervous affections of the abdominal organs, ui 
among aone subjects who have died from hooptag coogfa. 

There has also been observed atrophy and hypertropfar 
of some of these nerves, when the organs, in which ther 
were found situated, themselves presented these pathological 
conditions. 
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CHAP. VIII. 
THE TEGUHENTARY SYSTEM. 



OENEKAL OBSERVATIONS. 

SrNoH. Dennoidal system ; romnion integumenls ; tbeskin, 
including all the tissues of which it is composed, as the 
epidermis, derniLs, chorion, &c. &c. 

Sf^Ubm^The t^nmentaTy sjstem is composed of a 
large membrane which covers the whole surface of Uie body, 
and penelrales this lalter, lo line all the cavities which 
communicate with Ihe external world. 

Dtoiibm — [t is divided into two secondary systems : the 
cutaneous, or external tegumenlary; and (he mucous, or 
internal tegumentary. 

SUuallon. — The tq;uments are placed over the surfaces of 
Ihe animal, which communicate more or lessdireclly with ex- 
ternal objects Thus, after having enveloped the external sur- 
face of Ihe whole body,'lbey are continued into the cavities 
of Ihe same, which open externally, either directly or indi- 
rectly, as in the mouth, the oBsophagus, the stomach, ibe in- 
testines, and all the excretory canals which are faund there, 
in the air passages, the nasal fossa and all their sinuses, in 
the genital and urinary organs. 

General coaforTnalioB — The most general form under which 
the tegumenlary system may he represented is that which 
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would result ^m the anion of two hoUon cylinders, co 
uecled bj their eitiemities, and whose contiguous surfat 
might be separated by an inteimediate matlei, repiesentin 
by its situation, all the other orgnjis of the body. Thiscoi 
parison is only applicable here to the eliin and mucous mei 
brane, which is continued with the latter from the mouth 
the anus. It will include the whole of the teguments, if < 
add to these cylinders species of prolongations or appendagi 
whidi penetrate into Farious parts of the intermediate su' 
Stance, and there line parts analogous to the air passages, 
the eicielory ducts of the glands, (j> the genital and urioa 
organs, &c, 

Siafaea. — The tegumentary membrane presents two su 
faces ; the one free, the other adherent. The former, eile 
Dal for the skin, internal for the mucous membrane, is cor 
nected, in a continued or interrupted manner, with sul 
slanceG actually foreign ta the organization. 

There are seen in it small granular eminences, poro 
depressions, and horny or calcareous productions, eitb 
collected in' one point, or situated alone in dilTerent pan 
We shall return to these bodies when treating of the stnictui 
The adherent surfai:e, internal for the skin, and extern 
for the mucous membranes, is eiactly similar to a layer of ce 
tular tissue, which we have described in the liist chspte 
and by the inlervention of which this surface is connecti 
with the subjacent organs. There is seen upon Uiis latt 
some eminences more or less distinct, which correspond 
the small depresaons on the free surface. 

StraetuTe. — We must consider, in the organization of tl 
teg umenlary system, 1st. the different layers of which it 
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composed, and give it, hj iheu snpeipositiMi, die 
oils fonn ; find, of the little secMtory oigans. 

The layers which form the tognmentaTy membnae aif 
five in number; theyvmiyinaTeryflensiUeiaamier^accoid' 
ing to the different parts of this organ, and presnt tsfmaa&j 
remaikable differences in its two gvsat diviaicms : we Aali 
enumerate them In desnilmig their most general charadeis. 

1st. The dtrmU, or chorion, ^ most internal of these 
layers, b also the thickest, and constitntes the basis of the 
integuments: it is formed by a cellular tissue mote or ks 
compact, which admits between its fibres & rery tHDMroes 
supply of vessels and nerves. 

2nd. l%e w Mcai sr nH^ pteced above the dermis, is fomed 
from the interweaving of small arterial, venous, Midiyn- 
phatic vessels, wMch traviarse this latter. Tliis laj«r it ex* 
tremely delicate* 

3id. TAfjMfpifivy iodSy, the existence of which we camot 
demonstrate, appears to be formed by the peripherml extre- 
mities of the nerves which cross the preceding layers, h b 
very probable that those small eminences situated on the sur- 
face of the teguments, whidi are called nenams j w pif i ir , 
belong, tike the greatest part of the others, to tbe dermic 
Itself, and are covered only by the extremities of the nerve, 
which traverse tiiis latter widi the vessels, and temamate ot 

its surface. 

These two last layers, strictly speaking, do not exist, b« 
ought rather to be regarded as the superficial portions of tbe 
first described. 

4th. The mmemu hoiy of Ma^ighi is a layer of serni- 
red mucus, which contains the pigment or ooloor- 
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work, tpTead oyer the concave turfaee of this latter ; of a- 
eretory parts, which vary accoidiiig to the kinds of folfitfes, 
and which sometimes enclose a pigment or roloniln^ mtfter 
similar to what is seen in the hair, &c. The IbUides wmj 
be divided, according to the nature of their product, into 
two kinds ; the first comprises those little ofrgans which 
secrete a matter more or less fluid, and poor it on theanrfKe 
of the teguments ; -^hese are the true follicles so called, or the 
eryptse, organs whose product we shall abo see varies at- 
cording as they belong to the dtin or mucous nensbiaoes. 
They exist in the whole extent of the tegmnents ; but ther 
are not throughout equally numerous: sometimes they are 
found isolated, and at other times collected in a gveaiersr 
less nnmber, and often wi& regularity*. 

The second kind is composed of follicles, desigiMitod more 
particularly by the name of bulbs or radicles, and which M. 
Blainviile names phanera, because the parts prodncedf 
always solid, remain apparei^ on the surface of the animal : 
tiiese are the hairs,, the naib, and the teeth. 

The bulbs are found only in certain paits of the tegnmn* 
tary tissue, and are almost always coUeeted in a greater or 
less number. 

Phfftkol and ^airieai dimneUra mmd frapaOgg^^^^rht co» 
lour of the tegumentary membrane varies according as it 
is owing to the piesence of blood, or pigment ; there 
exists in this req>ect remarkable differences, not only be- 
tween the external and internal teguments (these latter 



* We shall see, in the following chapter^ that the glands are mad] 
groups of crypts, which differ only ttom those which we are mm 
ing by the number and arrangement of these latter. 
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having no pigment) , but likecisc bMween Ihe vn 
«f each of these species. TlieBe latter do Iang«t 
each other as respects tkur densitf, or Ihickneaa ; 
bowereijin ageneral way announce Ihe degree of tl 
by desciihing it as intemediate to (hat of the dens 
-cellular and Sbrous tissues. The teguments allot 
»derable extensioa ; after which they return to 
ginal dimensions, either quickly or slevly, acci 
(he distension is recent or otherwise, and also as ' 
of dtis latter disappears dowly or with rapidii 
elasticity, oi nUher the retractility, of the legunent 
hrane, is likewise made evident by the ready s 
of its edges al (he moment when a solution of c 
takes place. 

The demis is alnest entirely resolved (o gelatii 
«ocIitia ; Ikis principle, with soma mocHS, appean 
into (h* CMnposition of the nUenlaled body of I 
The epidemis ie ioiolDble in water. M. Vau^uel 
ders it as indurated mucus. Hatchetl, u coagula 
owD. Padefactioii comatences in Ae subjacent 1 
the epidermis : this latter is detached byttaeliqul 
trwuvde from (h> dermis soon after death. 

FiliU froptrtit:— The legmnenls psssan a vei 
vitality ; the numerous nerves which are distribulsi 
render them extremely eenaible, but in a manner, 
certain extent, which vary nocb according to their 
parti. Thar vital contiaclility is equally renarkab 
DIfirefUM fiomagi^~9/ailt, Ockcn, Heckd, 
the vitelliae membrane of iMrds a? analo'cus to the I 
vesicle of mammiferouiaiiimiils, have maintained Ihi 
(catinal canal corresponded tu ihU letter from the coi 
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porlance of ils functions, render its stale of integrity of the 
highest iinportB.nce for the general health. Besides, the great 
sympathy which eidsts between the different parts of this or- 
gan requires that the health of oDeof these parts shouldcor- 
respond lo ths anatomical and physiological condition of the 
others, and sometimes more especially of some one between 
Ihem. Thus, the suppression of the cutaneous exhalation is 
almost constantly followed by an increased discharge from 
S0B1B raucous membrajie ; and this increase of activity, or 
rather the humoral congestion whicb has taken place in this 
case towards the latter, may be followed by its inflammaUoQ : 
soch ii the most frequent cause of bronchitis, p 
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the akin of ihe articulationa, and arise from the intemiilting 
extenwon which the moveraenla of these laller produce on (his 

Sur^nt.— The external or free surface of the skin is in 
contact with Ibe external world. It ia closely untied, espe- 
cially in women, and moistened by the perspiratory and 
lehaceou) exhalations. There are also observed in it, besides 
the folds already mentioned, small papillary eminences, and 
depressions of various kinds. The eminences are either 
isolated, or disposed in lines in various directions. The 
most numerous and remarkable for the regularity of their 
diaposilion are those in (he palms of Ihe hands and soles 
of the feet. We find upon this same surface the orifices of 
the sebaceous bursre ; orifices more numerous and apparent 
in the face, especially on the sides of the nose, tlian in any 
other parts. 

Lastly, the external surface of the skin presents, in certain 
parts, the products excreted by the bulbous or p/unerie fol- 
licles; that is, the hair ind nails. 

The internal or adherent surface Is united by a cellalar 
tissue, sometimes loose and sometimes very compact, lo the 
subjacent parts, and that according as the akin conforms 
il«elf or not to the folds more or leas extended over these 
parts. We have also seen thai the synovial cysts wefe 
placed in some parts between these latter and the legumen- 
lary membrane, lo assist their mnlions. This latter rests 
most frequently upon a layer of adipose tissue; at other 
times, it is intimately united lo the fibrous organs; lastly, 
it adheres, in some places, to the muscles which receive 
the ntme of cuffmliir fftaueierij : muscles much more 
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on its external siirfacf. This tatter ia covered bj (he vascu- 
lar net-work, nnd [rresents papilldrj emiDences, which we 
have alreadj noticed, on the external surface of the skin : 
emineDcea mucb more evident on (he dermis, when deprived 
of its subjacent layers, which tend to efface them. 

The internal surface rests almost every where upon a layer 
of adipose tissue, more or less thick, which penetrates as far 
aatfae meshes of the dermis, and contains a greatnumber 
of vessetsaad nerves. 

Those of these two kinds of o^ans which are destined for 
the akin penetrate into Ibe areola of the dermis, throw 
setae fllaments inlo its tissue, and terminate, for the most 
part, on its external surface, where they form, by (heirmter- 
weaving, thesecond layer of the skin. The dermis is gene- 
rally white : when its vessels contain much blood, il has a 
reddish colour. It is very thick at the posterior part of the 
trunk, on the eilcmal surface of the extremities, in the 
palms of the hands, and in the soles of the feet, on the cra- 
nium, &<:, ; thinner and more united on the anterior part of 
the trunk, on the internal surface of the extrenuties, on the 
face ; lastly, very thin on the eyelids, (he genital organs, 
at the. nipples, &c. The thickness of the dermis varies 
in these different parts from about one to three lines (mi/fe- 
tatiret). The dermis is supple, elasUc, and retractile: 
dessiccation gives it the elasticity of hom ; decoction reduces 
it into gelatine*. 
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It manifests true vital contractions, under the inflneoce d 
cold, under that of certain moral affections, &c. 

The papilisB which are observed on its external surface 
favour the tactile sensibility of the skin ; at least they as 
more developed in those places where this sensibilitj is mere 
exqui^te. 

(6) The vascular net-work is cmly, as we have said, the 
most external surface of the dermis, and not a distun 
layer. However, it is very much developed in certain pam, 
habitually of a red colour, as in the cheeks^ and tiieie ssf- 
fers a kind of erection produced by certain moral affectiocs. 
It is this part of the skin which is the true seat of the exhala- 
tions and cutaneous absorptions. 

(c) The papillary body is not equally distinct on the super- 
ficial part of the dermis: it is this which is said to fore 
those papillae which the external surface of this latter pre- 
sents ; into which enters also the vascular tissue. The tac- 
tile sensibility of the skin being in direct ratio to the numbe: 
of these little eminences, it is thought that tlie nervous sub- 
stance is more abundant there than in any other parts of thb 
membrane ; but examination affords us no information oa 
this point. 

{d) TJie mucous body, which Bicbat and M. Chaussier 
have not been able to discover, notwithstanding the most 
careful dissections, is spread, according to those who have 
seen it, under the form of a mucous layer, upon the preced- 
ing parts, and moulds itself precisely over the papills. 
This layer is much more distinct as the skin appears of a 
deeper colour, of which also it is the seat. It is generally 
regarded as simple; but some persons, and particularly 
M. Gaultier, say it is formed of several layers. This latter 
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■nalomiat, reljing on aiperimenti made by bim upon th« 
skin of Degroes, enumeralea four lasers in the maeous body ; 
the flist, tbe internal vascular, which secretea the colouring 
matter of the skin ; tbe aecond, placed immediately upon 
Ihia, while, inorganic, aod which is named the dap albugi- 
neout; the third, composed, tike the first, of arterial veaseb 
and veing, united in clustera, and impregnated "with the 
colouring matter of the daia ; the faorth, or Ihe tttperfidal 
albugineout, ie inorganic like the second, secreted by Ihe third, 
and covered by the epidermis. 

M. Dulrochet admits these three last layers ; viewing the 
first as identical with the vascular tissue of the surface of the 
dermis. However this may be, the colouring matter of the 
^n, placed by many anatomists in the dermis, and by 
others in the epidermis, is really intermediate to these two 
layers, without being, however, completely foreign to them. 
This matter, named the pigment, is secreted in the mucous 
body uoderlbe form of globules: we can separate this sub- 
stance by a long maceration, which, by dissolving the semi- 
oiganiied mucusin whichit isimbeddeJ, insulates the latter 
withoot altering it. 

Experiments of this natnre can be made only upon men 
of colour: the skin of white men conlains much less of Ihe 
pigment. It is to its absence that the state of the skin is 
owing in albinos. 

The thickness and consistence of Ihe mucous layer are in 
direct relation to the abundance of this matter. This 
latter is almost entirely composed of carbon. It seems to 
waist in preserving the external tegument from the rubefa- 
cient action of caloric, by absorbing its rays, and preventing 
them penetrating tbe papillary body, Thus albinos are 
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rery sensible to the action of the soUr rays, which may eroi 
occasion blistering of their skin. 

{e) The qMennU, the most superficial covering of the 
skin : is a very delicate membranous layer, which adjnsCsitself 
very perfectly upon the preceding, and adheres rery iitfi- 
mately to them, Ist. by the hairs which trayerse it, and lo 
which it furnishes a cortical expansion ; 2nd. by little fib- 
ments, which are perceived between the dermis and epider- 
mis, when putrefaction detaches one from the other, or 
when that separation is accomplished by plunging die skis 
into boiling water. 

These filaments are hypothetically regarded by some an- 
tomists as exhalent and absorbent vessels. B^lard thinks 
with reason that they may be considered as mucous traces, 
formed by the intermediate substance to the dermis and to tlie 
epidermis, rendered more fluid by an incipient stale of 
decomposition. 

The epidermis covers the whole surface of the din, u 
a kind of dry varnish, and penetrates, by becoming dnnner, 
into the sebaceous and pfaaneric follicles, hs structure has 
been variously described by anatomists: some, amoo^ 
whom are M. Mozon, De Turin, Mascagai, M. Gaoltier, 
&c. have considered it to possess an organization more 
or less complicated; others have thought it was formed 
of scaly layers : but neither of these opinions appears to be 
well founded. M. de Humboldt, having examined Ihis 
layer with a very powerful microscope, neither found io it 
vessels nor the least appearance of organization. The epi- 
dermis appears to be only an exhaled substance, concreted oa 
the surface of the mucous body, or rather on the most exter- 
nal part of this latter. 
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Is the epidermis porous ? This is what we might at first be* 
Leve J when we see drops of perspiration issuing from certain 
»arts of this membrane^ depressed so as to give them the ap- 
3eaxaiice of perforations : points which appear, besides, much 
nore transparent than the parts which separate them when a 
portion of the epidermis is placed between the eye and the 
Light. Leuwenhoeck believed in the reality of these perfo- 
rations. Bichllt thought that they were placed obliquely, 
and this reason alone prevented their being perceived ; but 
repeated observations, among others those of M. Humboldt, 
do not at all justify this opinion ; for neither inspection nor 
experiments have been able to detect any pores in the epider- 
mis. This membrane is thinner in the situation of these 
particular parts than in others. 

Besides this difference in thickness, common to the epider- 
mis throughout the body, we find in it others, when this 
membrane is compared in the different regions of the latter : 
thus, it is much thicker in the palms of the hands, and parti- 
cularly in the soles of the feet, than any where besides ; and 
it is not solely to the continued friction which these parts suffer, 
that we must attribute this difference ; for the same already 
exists, though in a very inferior degree, in the foetus. In 
those parts where it is thickest, the epidermis seems to be 
formed of several layers, h is whitish in white nations, 
greyish among black ; it is semi-transparent, supple, and less 
elastic than the dermis ; and that, in direct relation to the 
moisture which penetrates it. It is slightly hygrometric ; it 
becomes opaque and thick by maceration in water : changes 
which rapidly take place when immersed in hot water. It 
resists, for a long time, i>utrefaction i boiling does not dis- 
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solve it. Potash and soda form with it soapj coiiipoimri> : 
when nitric acid is applied to it, it becomes yellow, and ? 
reduced to a pulp. 

These chemical characters have caused it to be regarded a 
an albuminous subKtance. 

The epidermis does not possess any vitality, and perfoncf 
only a mechanical function in the animal econonay, in dim:- 
nishing, by its interposition between external bodies and *> 
dermis, the impression of the former upon the nervous part 
of this latter. 

Notwithstanding its feeble hygrometrical power, the epi- 
dermis affords a passage to the product of perspiratioo, a»! 
allows, to a certain extent, foreign substances, either liqci 
or gaseous, when applied to its surface, to be absorbed iiit: 
the system. 

There also enters into the structure of the skin a great nos- 
ber of sebaceous and bulbous follicles. These will be con- 
sidered when treating of the solid parts which they prodiKf- 

As to the sebaceous follicles, it is not known whether dse^ 
are spread all over the skin : however, they are fonnd c 
great numbers on the face, round the sides of the no^r. 
in the groins, under the arm-pits, round the anus, and in \ht 
most concealed parts of the body. These are, as we bar? 
already observed, very small vesicles which open on the 
surface of the skin, have no epidermis, and seem to resui: 
from simple depressions of this membrane. 

They secrete an unctuous matter, which sometimes accnmo- 
lates and deposits itself in their internal part ; from whence r. 
is forced out by pressure under the form of little maggoL«. 
This secretion is termed the wax in the auditory apparatus. 
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defends the skin from the action of fluids applied to its 
:a.7facej and^ in this respect, fulfils the same office as the 
^:>idermi8. 

fhytkal tmd dWmfeo/ t^iara^trM and projpertia.^^The dif- 
^rent modifications of the layers which compose the skin, 
»^ their assemblage, form a membrane, the colour of 
%^hich varies, according to the human race, from white to 
:>lack, including all the intermediate shades: it is supple, 
elastic, thicker among the dark than white races, rather diffi- 
13 ult of penetration by fluids in contact with its free surface ; 
K^omposed, at least in a great measure, of gelatine, and of a 
c::ertain quantity of albuminous mucus. 

VUal j»nyfrlfef .— The skin derives an exquisite sensibility 
-from the great number of nerves which are spread over the 
external surface of the dermis, more distinct in those parts 
abundantly provided with papillae ; and, all other things coin- 
ciding, in those where the epidermis and mucous bodies are 
loss thick than in other parts. The external tegument is 
susceptible of very seasible vital contractions, which im- 
part to it a very peculiar appearance, known under the 
name of goose flesh. 

Varkti»fiom ^9 and jejr.^i.-The skin is not distinct until 
the end of the second month, at which period the epidermis 
is alsQi found at first colourless and so very fine, that it 
is perfectly traBsparenl ; the skin soon assumes a rosy hue, 
which it presents also at birth. The sebaceous cryptss ap- 
pear about the middle of the fcetal life. At this latter period, 
the external surface of the skin, in contact with the liquor 
amnit (waters of the amnios in which the foetus is sus- 
penM), is covered with an unctuous substance. At birth, 
the external tegument, which at tj(us time appears nearly 
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M. Berzelius obtained from its analysis the hydrochlorate 
[>f potash and soda, lactic acid, tartrate of soda, and a httle 
sLnimal matter. The perspiration has an odour, sui generis, 
more or less strong, according to the individuals, and more 
so in infancy than at any other period. Some observations 
^w^ould lead us to believe, that the subcutaneous fat is ex- 
haled also through the skin, if not constantly, at least when 
the temperature of the body is much increased. 

The skin absorbs, but very slowly and only in small quan- 
tity, fluids placed in contact with it ; it is therefore erroneous 
to consider this membrane as a very important organ of ab- 
sorption. 

The little permeability of the epidermis is an obstacle to 
this function, which is very active when this membrane is 
removed. 

The skin in man can hardly be regarded as an organ of 
defence ; however, it fulfils this office by means of the epi- 
dermis and the solid productions on its surface. 



MORBID ANATOMY. 

When the skin undergoes a considerable and prolonged 
distension, as happens in pregnancy, the fibres of the der- 
mis are not only separated and elongated, but a certain 
number of them are torn ; when the membrane returns to 
its previous situation, these ruptured fibres cicatrize : 



might be inji)ri(nu to the system. It may also be remarked, that those 
penom who perspire but little, are more inconvenienced than others 
by Oie heats of summer. 

X 
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lie; but when this latter is more developed, and when 
orifice of the crypta is obliterated, the pimple then be- 
es one of those kind of pustules known under the name 
neUcerw^ tteaioma, atheroma^ names which refer merely 
ne complaint, and only indicate the consistence of the 
.ter contained in the pustules, according as it resembles 
t of honey, suet, or pap. 

[n chronic complaints, accompanied by marasmus, the 
.n seems to participate in the general derangement, and 
esents a certain roughness, a dingy earthy appearance, 
;ry common in those suffering from phthisis. This mem- 
rane appears also susceptible of presenting, after a con- 
nued irritation, a kind of local hypertrophy. 

Solutions of continuity of the skin unite either imme- 
liately (there is then effused a plastic matter between the 
tips of the wound placed in contact) and without leaving 
any traces ; either by an intervening substance, that is, by 
the formation of a new tegumentary membrane over the 
surface exposed by the separation of the edges in the solu- 
tion of continuity ; or by the loss of a portion of the skin. 
In this latter case, there is observed the same process of cica- 
trization as described in the first chapter, the cellular tissue 
being the seat of this. When this process is completed, the 
skin is found supphed by a very analagous tissue to its own, 
but which differs from it, however, in some respects, and is 
always easy to recognise. In fact, this tissue is denser, less 
vascular than the primitive tegument ; it does not generally 
present papillae *, but its external surface, commonly united 
^ shining, sometimes presents irregular figured edges, 
to the colour of the cicatrices, it is paler than that of 
1 in white nation* (if it is not immediately after their 

X 2 
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fonnation and in some particular cases) ; but amoog^ ne- 
groes, it is first of a ro?y white, and approaches more asd 
more to that of the surrounding parts, with which it i^ 
ultimately confounded at the expiration of a long-er or shorter 
period. 

When the epidermis alone is destroyed, it is more qnici^lv 
reproduced, unless the subjacent layers, too greatly irritated, 
suppurate ; a circumstance which retards for a varied period 
the formation of a new epidermis ; and may even modify the 
skin, so as to give it the appearance of newly formed tegu- 
ments. 

Inflammation of the skin assumes a great variety of forms, 
according to the part which it attacks, its cause, the in- 
tensity of this morbid condition, the nature of the secreted 
product, &c. 

Even to this time the anatomical characters of cataneoiE 
inflammations have been but little studied ; their external 
appearances alone have been observed ; and it is from these 
forms, with frequently an erroneous knowledge of the 
cause, that this order of complaints has been classed. From 
hence it results, that we at present possess but very im- 
perfect data upon their true pathological anatomy. 

Inflammations of the skin termed erythema*, that is, those 
which constitute erysipelas, the red patches in scarlet fever, 
those which succeed the first effects of a burn, the action of 
rubefacients and blisters, are characterized by the vascular 
injection, either of the superficial layers or of the whole thick- 
ness of the skin, injection manifested during life, by more or 



* From €^$rifMC, redness. 
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lees bright and soowtimet viotel redneii, and by the diffuw 
tuBiefuction of the affected organ. WbenlheiitflaniBialiDD 
u slight, the redness disappears upon pressnie, and le-ap* 
pears when this latter is withdrawn; the complaint dies 
Avajr, and the epidermis falls off in furfuraceous scaleii ; 
or, should the patient die in consequence of other iiqariea, 
BO tracta of inflammatioa are net with after death. 

But when the disease is more intense, the demua (and 
priDcipally its auperScialfiart) is penetrued by mneh blood, 
■welled, <^teii GhiningiBRdeihaJes, according as the influn' 
mator^ Hile is more or less iolene* or continued, a aeiaui 
jellowlih fluid, or pus. This is what is particnlariy seen 
in cutaneous iiiflaiiii— iinm ptodaced by blisters ; the flrst 
effect of the istluiunatioa which the; oRcanon, is a serosity 
which raiies the qitdermis ; from hence the veaii:leg and 
serous effusion. The former, ruplored, spontimeoiulf o( 
artificially, subade, fall in ahreds, and leave exposed the 
isflaiaed dermis, the secretion of which becomes purulent 
iriwD it puts on Ihia morbid stale, la those cases where the 
iniaaBiiation is intense or long standing, it leaves traces 
after <kMhi thatis.tbederBiiabroundnoreor less injected, 
thickened, indiiTaled in the corpse, and so melimes penetrated, 
and, as it were, comtHoed with the blood which fills its ves- 
sels ; a {gelatinous Suid occupies, in some cases, its areohe. 

The most btenutl inedies of this tissue are deprived bj 
inflamination of the fat which they cantiuned. La.'dly, the 
subjacent cellular tissue b frequently (edematous ; some- 
times also inflamed, and penetrated by a purulent liquid 
(phlegmonous erysipelas}. Gangreue is sometimes the (er- 

deterraioate by an exciting cause ; in this case, the surface 
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of the affected skin appears of a livid or violet colour, sor- 
rounded by a yellowish tinct ; veacles cover it^ and ajter 
their rupture the denuded dermis presents small dark poiitf* 
already gangrenous, which extend and invade very qnicUj 
a greater or less extent of the diseased part^ and even of the 
subjacent tissues. Scarifications of the skin, applied in cases 
where there is an excessive oedematons infiltradim, pnxiace 
very often and rapidly gangrene of this membrane*. 

We must refer to gangrenous inflammations of the skin, 
that which constitutes the malignant pustule ; a circnmseiibe^ 
inflammation occasioned by specific contagion, and charac- 
terized by the presence, in the thickness of the deroois, of i 
gangrenous, hard, reddish, and homogeneous eschar, ia- 
clined to spread on the surrounding skin and sabjaceat 
tissues. This membrane, in the diseased part, is livid, oedena- 
tous,and filled with vesicles which contain a reddish aerostr. 

Furancles would appear to be also, according to conmon 
opinion, a cutaneous gangrenous inflammation, which b cha- 
racterized by the presence, in the dermis or even in the sab- 
cutaneous cellular tissue, of a whitish eschar, or sore, tenned 
hourbiiloHf which results from the mortification of a por- 
tion of skin or of cellular tissue, strangulated by the ia- 
flammatory swelling of the parts which surround it. It is 
difficult to admit the gangrenous nature and the strangula- 
tion of the bourbillon ; for, asM. 6endrinobserved,this latter 



* It would appear, frinn the observatioiu of M. Aiidral« jun. that the 
ooDgestion of the veiious blood in the dennoidal tiasue, is saSBdent to 
detennine gangrene of this latter, when it is vexy slightly inftnaed, or 
even when it preients no appearance of inflammation; this is what Hut 
author has observed in some afiections oi the heart« where the intemqi- 
tion of the venous drculatton was excessive. 
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loittor pseudo-variolic entptionsj and the modified ama.'. 
pox of vaccinaled subjects^ and of those who have had the 
true small pox. 

The moculation with the vaccine lymph , by inesM of i 
lancet introduced beneath the epidermis, is folh>wed bj ty 
development, from the punctured part, of a round pv 
tttle, embedded in the epidermis, projecting from the smf^'V 
of the skin, depressed at its centre, and sorronnded by a ni 
areola. 

This pustule contains a serous and limpid fliod, spread 
small cells, which divide into radiating and coocentrk pt:- 
titions. It dries and forms a crust, preserving ite round aaA 
umbilicated form : after its termination, there reaiaias at tbr 
place which it occupied a superficial and {Krinted deadn, 
more rosy at first, then whiter than the aorroinidmg Aa. 
The vaccine pox is not genuine when the poncture is fol- 
lowed by the development of a simple vesicle witboot aieob, 
rising above a little tuberculous emineBce, Mid dieappetfiB? 
without leaving any marks. Inoculation with the vatdsp 
lymph often occasions, among those already vaedneted, poi- 
tules, which diiTer only from the true by one amtomkai 
character, that is, their sitcmtion 00 the surface of the der- 
mis ; the matter which they contain will answer for vacrim- 
tion. In measles, the pustules are very small, s e aabh t^ 
die touch *, around them, the vascular net, not the defmi*, •• 
inflamed. 

Ring-worms are chronic cnlaoeous infianunafions, very 
varied in their form, the anaionucal characlers of whidi stitf 
remain to be elucidated. 

The superficial or sub-cutaneous layers of the epidenm« 
appear to be the seal, at least at first, ef the greatest mua* 
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SECTION m. 

OF THB INTGENAL TB6UMBKTART SYWJEM, 
OR OF THE MDCOUS MEMBRA1IB& 

Stnon. Glandttlous membranes^ interoal membraae of 2; 
intestinal cannl, of the nasal fossae^ &c. Pitiittaiy bo 
brane in these latter. Villous, villous-pftpillarj 
brane, &c. in the digestive apparatus. 



7>^t<lon.— Under the generic name of mucous 
branes is comprised all the parts of the tegumentary srster . 
which, being a continuation of the sidn, penetrate mtoM' 
interior of the body, and line the cavities of the latter, opr. 
on their external parts. 

Dioifiim^— The internal tegnmentary system pnsecLi 
two non-continuous parts, and opening, each aeparatfiy. 
externally. The one is the mucous membrane which Lik-^ 
the alimentary canal from the mouth to the anus, the &: 
passages, &c. and which presents one principal part as: 
several prolongations, of which we shall presently speak 
The other part comprises the genito-urinary mncons meir- 
brane. 

Situation and disposition ,~^The internal tegument of tlK 
first division lines the mouth, where it is continued with tt' 
skin of the lips ; it then successively covers the pharpi. 
the oesophagus, the stomach, and the intestines ; at the ex- 
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nan is generally very intimRle, so maeh so, that it is some^ 
tiBKB impossible to separate (he itniKous metabraaes from 
the subjacent parts; whence Ihe name of SbrD-mticoos 
tDembrRnes. We have seen that, in the folds of the irrtema.1 
tegumeats, this snrTace was conligaous to itself ; wttboDt 
eeasing, nevertb«4ea9, to be lined by a layer of cellular 
tiMiie, and sometimes 1^ a set of mascular flbrea. Lastly, 
ihii surface is in contact with a ^eat many vessels tmd 



—There are great differences observed under 
tlMfomi of the organization, not onl; between the exienuti 
rad iMerBul tegument, but also between the different jMtIs 
of (bis latter. Thus the mucous membranes do not present 
any pott, possessing in a very evident manner all the layers 
vbich enter into the structure of the skhi ; also, lheiiiiml!ier 
of layers which it is pos-tible to dislii^uldi are not (be same 
ki the different parte of these membranes : lastly, the ana- 
tomical characters of these layers vary themselvea according 
to the portion of (he inteinal tegument examined. Under 
rtie flrst head, we may remark, that no part of the mncoos 
nenbTanes presents a distinct reticulated body, and that we 
can never leeogsiie but two layers hi their compoation, the 
chonm and the ejMermii. Under the second head, we may 
ebserve, thai this last layer, which is here called the lytiAe- 
Uum, does not exist, or at least b not perceptible, except in 
certain parts, as those from the mouth to the end of the 
cesopbigus, from the vulva to the neck of the Uterus, and, 
in general, in those places where the mucous membraDea 
are contimious with (he skin to a certain distance from these 
points of origin. As to Ihe differences which exist between 



244 MANUAL OF GENERAL ANATOMf. 

capillaries, frequently anastomosed to^ether^ jutting out oi 
the free surface of the mucous dermis, and accompanied ari 
sustained, like the papillae, by their own proper substance. 

The epidernUi of the mucous membranes is found only, a 
we have seen, in certain parts of the internal t^^nment^ 
system. In those where it does not exist, and eapecialiv 
over the intestinal villosities, a layer of diffluent matter coren 
the chorion, and appears to succeed the layer of which ^t 
are speaking^, which is itself, perhaps, nothiug^ more than 
this matter in a dried state. As to the rest, the epidermis is 
thicker in those points surrounded with papillae, and e^ied- 
ally upon the tongue, than in any other part, and becomes 
gradually thinner as it is more remote from the skin. 

The mucous foUiclet, or mucoid giands, are formed, 
like those of this latter membrane, by the depression of the 
internal tegument, and represent small cysts with a yen 
narrow neck, opening on the free surface of the mucous by 
a funnel-like orifice. The follicles are moderately scattered 
over the internal cutaneous system ; but their very yariabie 
size does not allow of their existence being every where re- 
cognized with facility. They are found sometimes insulated, 
and at other times collected in a greater or less number. 
In this latter case, they sometimes open separately on the sur- 
face of the mucous membrane ; sometimes they proceed toge- 
ther to form one or more depressions, commonly termed 
guttertf which serve as excretory canals* : the tonsils are 
only follicles collected in great numbers. It is the same also 



* There is then a previous depression which constitutes ttie giocnre, 
and secondary depressions of the parietcs of this latter, which fiimi the 
folUdes. 
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The Ihickitess and density of the infernal (eguments vary 
extremel]' : (hey are generally thicker near the skin (if we 
except ihe conjunctiva, which is very Ihia), fTom which 
they pTogres^vely diminish. The mucouii of the ultimate 
branchial ramlBcadans, thai of the greatest part of the ex- 
cretory canals of the glands, and that of the frontal and 
maxillary sinu.ses, possess in the least degree these two latter 
characters. In general, the internal teguments possess a soft 
and spongy consistence, which gives them very little tena- 
city. For the same reason, they ate very hygtometrical. 

These organs are essentially gelatinous ; their putrefac- 
tion soon takes place. Acids dissolve mucous membranes : 
concentrated sulphuric acid reduces them to a black pulp ; 
pure nitric acid gives them, especially Uie lips, the pharynx, 
and the cesophagus, a yellowish orange colour, before it 
dissolves them. It is important to notice here this character ; 
because it constitutes one of the symptoms of poisoning by 
this acid : but t b 1 ng q lly o other organic solids. 

Viiiil proper tic — M m mbrattes are generally sen- 

rible i but th p petty bsc e in the greatest part of 
their extent, i n th t } more acute among those 

near Ihe external teg m ts d very much so in the ma- 
coua membranes f th m th d nasal fossa:, to which are 
distributed th n f pec I sensations, of taste and 

smell. The sen^biUty of the cutaneous membrane of the 
glans penis and clitoris are equally exquisite. The tegu- 
menlary Ussoe possesses slight vital contractions. 

Vmietinfrom i^.^-ln the fcctus the mucous membrBDes 
are extremely thin and soft to the touch ; their papiilee not 
being yet prominent, ihcir colour is then rather of a violet 
than reddish hue ; Iheir adhe^on with (be subjacent tissues 
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rible (0 the muco-git«tri£ nwmbratw; that of lasle to (be 
mouth, eipeciatlf to the papillee on the surface of the tongue; 
the mucotis membrHie of the nasal fassn receives the iaipres- 
tiaan of smell. 

There exists a very inlimaie connectioii, both phf aologicol 
and pathological, between the mucous membraoes and the 
skin, the circulatory apparatus, the nervous system, &c. 



Mucous membcanes participate in irregulanUes of eoDfor- 
BiatioD, eilber congenital oi acquired, as well as iu dispUce- 
menls fram the oigaos which they cover. They nay aW 
present particular deformities; as occurs, for example, in 
those cases vbere, in consequeiKe of hernia, Iheoe oiem- 
branes are protruded by the subjacent tissues. 

When a mucous canal ceases to be su|;¥Ued by the fluid 
to which it aSorded a pasBBge, it luffers a contiactioo aore 
or less considerable ; when, on the contrary, this fluid is more 
abundant than usual, it may much dilate the nuicous mem- 
brane, which returns but very slowly to its origtnat form, 
even after the cause of its distension has ceased to act for 
some time. We shall see that inflammation may also alter, 
in diSerent ways, (he form of the internal legtunei^. The 
tissue of their cicatrices differs only from them by being of a 
paler colour, and possessing more redstance. 

Inflammation of mucous membranes is very frequent ; it 
is generally chaiacterized by a colour which varies from a 
rose to a deep brown, and presents itself sometimes under 
an aborescenl form : sometimes UDdet thai of points more oi 
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similar to the serous membmnei ; but that bsppens biil lateljr, 
filDce they arc most frequently rejected early by vomitingi 
purging, &c. or because the patient dies before their orgsni- 
zation is completed. At other timea, tbe iufl&mmUion dimi* 
nishing, the internal tegument eecietes again a liquid which 
then displaces the false membrane, and completely detaches 
it; orthe secretioDDOthaving taken place, the tuoibid product 
{[cadually becomes thinner and semi-transparent, and finally 
disappears. Ulceration of mucous membcuiei may result 
from (heir acute inSammation. In these cases their mi^ns 
are slightly derated, very red, and aurrounded, as well ai 
their base, by a puriform mucous substance. These infiun- 
mations terminate alsn somelinies in gangrene, Mther in con- 
sequence of tlielr violence, ar because they have Bssentiall; 
a phagedenic character, as that which is f*en in the epi- 
demics of putrid sore throats. The development of little 
vesicles upon tbe diseased part sometimes annouDces this 
tdhaination. The eschars of mucous membranes vary from 
a grey to a bronn black, aod generally present the appear- 
ance of a putrid deli qui um. We find amongmany who havB 
died with those symptoms which denote mucous fevet, an 
i.iflammalion of tbe crypiieof the internal gaetro-iulestinal 
tegument : inflammation which produces true grey or whitiah 
pustules filled with a muco- purulent liquid ; at the centie of 
these pustules, there is. remarked a depiesaiou, or a little 
blEick point, which indicates the orifice of the crypta. This 
affection has been principally described by Rtederei and 
Vagler. 

M. Brelonneau, of Tours, has also carefully studied the 
StaHuhitd {boutmneuse, hittoa-like') inflammation of the fol- 
licles, both in connection with, and separated from, the iiilas- 
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liail mucoD9 membnoe, a dmasn to which he gives ihe name 
of detl^-mteriU, which readily issudim achronic character, 
uid often produces ukerilion of the dise»aed tryptse, Thore 
bss slso been noticed pnslulouB infliDnnalions of these mnn- 
branea in cues of small pox ; the pustnles, generally very 
Wiperficial, silnated aomefinies however in (he substance of 
the choiicDjite not constantly depressed, and do not appear 
to haTe the areolar diaposition of those irf the external tegu- 

Chnmic inflammations of mucous membranes have for 
tbdi common ebaractet a redness generally very slight, 
often coppoiih* oi livid, at olber times almost colourless; 
■ thirkeung with an increase of density in the afl^ected 
part, the lisstti of which is more homogeneous than in the 
original aUte. The vegetations irhich are observed on the 
surface of diukous membranes reaull from a developement of 
theit capillary veEsels, occssicDed by a prolonged irritation, 
or'by chronic inflammaljon. UlceritiaM produced by this 
latter are charKteriied by a haidnes, an elevation, and 
irregularity of their edges, which are sometimes sloped per- 
pendicularly, or downwards, with fungous. The base of the 
ulcer is rugged, of a more or less livid or copperish colour. 
A secretion of puriform or purulent matter generally accom- 
panies this morbid condition, even though no ulceration ei- 
iala. It is also to a prolonged irritation, orchronic inflamma- 
tion, that we must refer polypous excresuences, &c. which are 
sometimes observed outhe free surface of the internal legu- 
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DienU; Ibe erectile prodixtions which accidenUlIf develop 
themeelvea in (heir subslsnce, as well as llie osseous and car- 
tilagiooiis tianEfonnatioag of these membranous organs. 

These latter are very frequently Ihe seat of sanguineous 
congestions, cither active or occasioned by the irritation of 
tlieir tissue ; eitber pasnve or produced by some defect in the 
circulation. In thew cosea, bathing the membrane will re- 
tilGre its original colonr. We do not perceive any morbid 
product on its surface : its thickness, denuty, and consist- 
ence, are in their ordinary condition. These congestions 
may occnaon an hemorrhage on the surface of the mucous 
membrane, or even an inflammatory action. We sometimes 
find pilous and homy productioui on the surface of mucous 
membranes. When these ore eiposed for a certain time to 
the atmosphere, they assume (be characters of Ibe external 
tegument. 

The membranes which line fistulous canals, certain cysts, 
and the greatest number of ptitulent ab<cessea, may be 
Inferred to the order of the mu 
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ARTICLE FIRST. 

THE HAIR, OR POODS SVSTKIf. 

JiefiMtm. — The tuiis lie iuoiguiic filamentous parts, of 
s. very variable length and fineness, which arise from the 
free BUrface of the eitemal tegument. 

I>iDliiini and rituidUm. — Different names are givea to the 
hairs, according to their ^tnalioa. 

Those in great number, which coter the greater part of 
the scalp, are known b; the general name of Aoln; those 
which are collected upon the orbitary arches are the e)/e- 
brcwt; the tye-bAa surround the free edges of the eye-lids ; 
the tMAat descend from the ear upon the udes of the 
cheeks ; the hairs on Ihe chin are termed the ieard, aod those 
on the upper lip jnuMituha; lastly, the generic name of hair 
refers also to all those pilous prodm-lions spread over the 
surface of the body and the extremities, and of which we 
find conmderable qaanlity in the arm-pita and over the 

The palms of Ihe hands and soles of the feet are deprived 
of baits : they are rare upcai some parts of Ihe face, at the 
internal pott of the limbs, and on the back ; they raiy moie 
or less in different individuals, and especially according to 
■ha sex, at Ihe Menial portions of the thorax, and external 
parts of the aitremilies. 

Pami^-The productive part, or the pilous bulb, repre- 
sents a imtll avoid vessel, open a( the free snrfoce of the to- 
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tnve neithei veueU doi nerrea : Ihdi bulbs slone receive 

Fhytkal and (Aemkai Aarecleri and properties, — The co- 
lour of the hair varies, in different iDdividuali, ftom the 
faireat vbile la the deepest bUnk, in paaung tbtough varie- 
ties m dlade, u auburn, red, brown, &c. There are Bome 
colours, as bine, green, yellow, &c. 'which it never pre- 
KDti. Hairs ue wMte apoa the parts ef the skin which 
have no pigment, ss i» seen in albinos. Generally, th^r 
colour is the same in individuals over their whole bodjr ; 
however, there are aome eiccptiona to this. The thickness 
or the diameter of the hair is very different even in the same 
person, according to the part which (hey occupy: thus, 
those of the pubis are the thickest ; then thsee ef the arm- 
pits, the hair of Ae head, tfae^e-brows,^e-la9bee, beard, 
&c. The wtute an generally the fltMst, and the Mock 
are the thickest. Pilous productions greatly leust tbeia 
transverse rupture ; but they easily divide in length. They 
are solid and dry on their aztemal part, soft internally, aoi) 
fluid at their adherent eiliemity. 

Hairs t^idly absorb nuMSlute and swell. They resist for 
many years ^trefaction. A prolonged decoelian in Papin'a 
digetfer dissolves them, and reduces them to nocna, after 
having disengaged snlpbuieled hydrogen gaa. 

Acc^ording to the analysis of black luur, made by M. 
VftugnehD, this latter contains a great deal or animal mat- 
ter anatogous to mucus ; a white concrete oil ; a little oil of 
a greenish grey, thick like bitumen ; traces of the oxides of 
manganese and iron, and of sulphate of iron, nilica, sul- 
phur, and also the phosphate and t^rbonate oC lime. Thqi 
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while tiid scuce. In women we generaUy observe nmUler 
a bMrd* bot whUkers; luid the hmia icatleied upoa Ihe 
bteaal 4iid at the exleraal part of the eitremities see very 
acautj aad fine. 

fimcliaiH.— The pUons bulb secretes Ibe sabBtonce which 
fomu the hwi : this latter is a ieteaave oigaa far the ttan ; 
it servea aba for tactile Mnsations, by the facility witb 
which it< productive pulp receives the impreasiaa of bodiea 
which touch il in an; portion of its extent. 



Whra the hairs are drawn out, the; are reproduced, pro- 
vided thur bulb ot radicle has not been injured : the si 



thing lakes place aflei the terminatiaQ of diseases of the pi- 
lous system which occasion the loss of these producttou. 

Samelimes the bulb is altered by a continued inflammatory 
eonditioo, or in some other way; its piloos secretion then 
ceases entirely, and Ihe hairs also lose their colouiing 
nutter. This last phmomeuoo is, as we have said, k uatnnd 
result of age : in this case, it comes on gradually, and the 
hairs are not all discoloured at the same line ; but often, 
and principollyin coosequence of certain moral excitements, 
such as flight, &c. the hairs suddenly become white beforo 
the ordinary period. 

It may then happen that they will resume their primitive 
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tre whituh* , idai-lnDBpareiit, hard, flexible, and dtstic. 
Tbey are albuminoua, like the epidermis. 

FifolfM-spfrliM.— The nails da not possets any vitality. 

VariMafrom age, — The nub exist from the fifth month 
of the fcetal life ; their thickness and coOEisteDee, U first 
but very incondderable, progjesaively ineteatie, and an 
very great in old age. At birth they do not always reach 
the eitieiruty of the finger, and rarely extend beyond. 

J^WKfioM.— The null in man serve only to protect tb« 
f>«e extremity of the flngefs. The custom of eutUng Ibom, 
ciHomoD to moel na^ons, rraders these org^ leea Uable to 
lacetMion. 



When a nail has been drawn out, or VmX its loss has been 
occasioned by a disease of the subjacent dmais, it is supplied 
by another, more or less similar to it, according as the pro- 
ductive part is be^thj or altered. It may even bappen, in 
this latter case, that regeneration will not at all take place. 

The nails sometimes present excrescences, or an irreftilar 
thickness. Tbey are found mote brittle, thinner and larger, 
than ordinary, in scrophulous tubjects, or in those suffering 
fmn some other chronic affections, as phlhisie, Sk. When 
the tissues which surround Qie nail rise above it, and cover 
a portion of its fiet surface, it is said to be imbtidti in Oit 
JkA. This complaint, which is almost exclusive confined 
to the great toe (where it is occasioned by the use of narrow 
shoes), gives rise to acale pains, and evei 
of the skin in contact with the sharp edge of the nail. 
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l» diapnied Id lay en, and presenlx neither cellalu tissue, 
Teasels, nerves, nor the sreoloted tenure oF bonea. The 
second substance, or the enamel, fornts a layer irhich coven 
the preceding, but only upon the crown of (he leelh ; it is 
of a miliiy white, sbining, semi -transparent, and harder 
e»en than the ivory, upon which it exactly moulds ilaelf, 
becoming Ihinuer in proportiou as it approaches the neck 
of the loath. 

The enamet is disposed by undulated bands, closely united 
with each other, and obliquely directed with respect to the 
axis of this latter. It does not present aoy further traces of 
organiiBlion. 

We see also, as relates to their organization, the teeth 
cannot be classed in the osseous system. 

Beades this distinctive charBcler, and that drawn fiomlhe 
completely externBl ^luation of their crown, a siluatioD 
which no other original bone presents, we shall point out, 
ea^y, as we proceed, all the other differeoces which separate 
the dental apparatus from the pas^ve organs of locomotion. 
On the contrary, this apparatus is naturally allied to the 
same system as the bairs, ^ce it presents us already, like 
them', a follicular and productive pulpy part, and an exter- 
nal inorganic part. Chemical composition alone determittes 
the difference of these two kinds of productions ; and com* 
parative anatomy teaches us the small importance that this 
character here presents, in showing that the beak of birds is 
analogous to the teeth in mammiferous animals. 

Fkyiical and chemical characleri anipropertiei. — The taeth 
are of awhile colour, very slightly tinged with yellow, mOTe 
so in their alveolar part. The crown is more or tessshiung-, 
in consequence of the enamel which coven it. The hud* 



THE TEETH. a 

portion in the fcelus. Aboul ai or seven monlhsafwr birU 
Ihe first teelb pierce the sac which enclosas them, fbsxi It 
mucous membrane of Ibp gums, with which are SOOn coi 
founded the edges of the orifice of diis sac or follicle : it 
atthis period that the root 1)Dcome3 developed. 

He diSetent liinds of teeth aie neilhei fonned nor sppei 
eitero ally simultaneously. M. J. P. Meckel established c 
this subject general rules, which are as fallow : Ist. 0: 
different period.'! are regulated by the same laws, provided t: 
follicle of the tooth, the germ of which appears soonest, 
also that which Brst becomes developed, ossified, and pierc; 
in the socket : 2nd. (he similar teeth of the same jaw cd 
respond suffluieatly in this respect : 3rd. the inferior tecl 
appear before (he superior, and (he antetior before Ihe p( ! 
(erior: 4th. the gradual development of the leethinroi 
corresponds to the permanent forms which are met wi(h i 
the series of mammiferous animals. 

The follicles of the permanent teeth appear successively i 
form from (he eighth month of the ftetal exbtence ; situai : 
at first in the same alveoli as those of the milky teeth, up : 
which they are (hen placed, and with which they are uni ■ 
by their external layer. These follicles soon separate fr 
iIm others, fall to tbrar posterior part, and are themselv . 
■flerwards.enclosedin separate alvei^ar processes, which i 
foraied ^m slight depresaions of (he posterior parts of (1: ' 
eld sockets; depresdona which are converted into alvet : 
bj the formation of aoother partition, between tbem f i 
the part occupied by the milky teeth. The loss of th : 
latter arises from the obUteralian of the vesseU and iKr i 
wUeb nnitethemtolhe jaw; a phenomenon produced by ' 
permanent teeth, which, in becoming developed, conipi 
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thew bonds of imiony wad destroy sncceainrdhr all the 
sions of the temporary teeth. 

The pulp of the permanent or temporary teeth is so 
the more abundant^ as it is ejumined at a period naoie ac- 
vaoced towards dentition ; at a later epochs its vitality gn- 
dnally diminishes, and is finally eztingnisbed at an age men 
or leas advanced, accoiding to circnmstances ; the losi d 
the teeth is a consequence, more or less connected widi tk 
complete atrophy of their organic portion. On the oAa 
hand, friction destroys gradually the enamel, and the itoct 
is denuded. We sometimes then see this latter itsdf vara 
as far as the dental pulp : in this case, it is coYeced with a 
new osseous substance, softer than the first. 

Fimctipiw^— The teeth serve various uses; theincisoiisaj 
canii)i, to seize and to tear ; the molares, to grind or tritn- 
rate the food: however, these acts are not confined eida- 
sively to either kind. 



MORBID AKATOMV. 

The form of the teeth varies sometimes from the original 
shape, and that in a very diversified manner. The emi- 
nences which surmount the crowns of teeth may be aaore 
or less numerous or projecting than ordinary : the roots, or 
fangs, present sometimes the same kind of anomalies; eillier 
they follow unusual directions, or sometimes even those of 
the two contiguous teeth unite together. 

We also obaerve species of hypertrophies and atrophiei 
of these organs. The number of the teeth is sometimei 
less, but rarely exceeds what we htve already stated. 
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Works connUted on the Tggumentary System, 

On the Skin. 

(rMiftwr—- Researches on the Oiganigation of the Skin 

in Man^ and on the Causes of its Colonr. Panis 1809. 

R esearches upon the Cutaneous Oz£»n. Pazis 
1811. ^ 

DtilrocM^Observations upon the Structure of the Skm 
in the Joum. Complem. vol. v. 

Medcel—On the Nature of the Epidermis and of the 
Mucous Netj thus termed by Malpighi in the Memoirs of the 
Academy at Berlin. 1753. 
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CHAP. IX. 



THE GLANDULAR SYSTEiM. 



DefMtitm,^~ThB glandular system consists in a certain 
lUmber of organs^ more or less rounded^ provided with rami- 
led canals^ uniting to form one single trunk, which goes 
.o the surface of the teguments, and there effuses a particular 
iquid separated from the blood in the interior of these 
organs. 

We consider only as true glands the following : the three 
salivary, the lacrymal, the liver, pancreas, kidneys, the 
maxillary glands, the testicles, and the ovaries*. 



* The sebaceous and mucous fbUides, those isolated as well ai 
those collected in great numbers, as the mudperal glands of Peyer 
(in the ileum), or even those also whidi open by common conduits 
(laeunes), on the t^gumentary surface— these fluids, we say, ought to be 
dassed vritfa those we are about to describe; organs which differ merely 
ftom them in being less complex, but which are, like them, ouly prolon- 
gations of the teguments. In a word, a very little attention will suffice 
to prove that there exists no essential diflftxenoe between the tonsils, or 
pRMtnte, &c> and the lacrymal or salivary glands* On the other hand, 
the name of gland was given to a mass of parts whidi possessed only 
between themselves vague relations of form or texture. And, without 
notidng here the tongue, to which its rounded shape entitled it to form 
a part of tiie glandular system^we will menUon— Ist* the lymphatic gan* 
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SUMotion and DispotUiom, — ^The glands are found ezcli:- 
sively in the trunk, and are sometimes in pairs^ and stxLiiK 
on each side of the median line (the lacrymal^ saliFaiy, ma- 
millary, the kidneys, testicles, and ovaries} ; at other tuc.> 
they are single and placed upon that line, or upon one of Zs 
sides (the pancreas and liver). The excretory doets 'i 
each kind extend as far as that of the tegtiments. 

Comfi>muM(m.^~ The form of the glands varies morb: 
these organs are always more or less rounded, and sometiioe 
flattened in one or more directions. They differ stiU more 
from eadi other in their sice. What a difference und^ 
this head there appears between the liver, one of the iar^ 
organs in the body, and the lacr3^oial gland ! 

Sknicter«.«-*The anatomical compoatioB of the glands con- 
sists, 1st, of an envelope,8ometime8 purely ceUnlar^and sosk- 
times flhrous,connected by one of its surfaces,either with cel- 
lular or adipous tissue, and united by the o4ker with thet)S9» 
of the gland : 2nd, of vessels, of some nerves, and oi excRtoiT 



gUit which hvn been named eoi^Ma/eeifinidlf, in opporifiaot9tte 
tnie OKgKOM of secretion which receive the name of con gl wmoi tlii 
fiamdit certain rounded organs, envdoped tai a membnaie mmeocka 
thidc, which tends pndongatiaos into thdr interior ; ocgras issmfnTly 
▼aseular, deprived of excretory cenaba which BichJit has sepexated fion 
the glandular system, and wlUdi should bet aooonUng to modem analo- 
mists, analogous to lymphatic gan|^ of true sanguineous gaqg|i^d» 
tined to diange the bkwd whidi dzculates thxoui^ them fior the puipaKi 
of reparation« 

Tho thyroid body, the thymus gland, the spleen, and the renal ciP' 
iules, compose the class of these oigans whidi have reoaved thenameof 
adenoUet or glandiform bodies, and of which we are unable to give a fu- 
neral description, on account of the diversities of thefar forms, th^dnx* 
ture, and the obscurity which pervades their true function. 
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lUctSi the extremely fine lamifications of which are united 
iy cellulai tissue, and form the proper parenchyma or tissue 
»f the organ. In all the glands, except the kidneys and 
iver, the parenchyma is divisible into lobes and lobules, 
wHich result from the reunion of whitish homogeneous par* 
icleSk Besides^ the fore-named organs present two sub'> 
stances which the difference in their colours makes easily 
known. In the kidneys, these two substances are disposed 
in layers, the one corHcalj the other UitenuUi but in the liver, 
these layers exist throughout simultaneously. 

But in what way, with regard to each other, do the extreme 
rajnifications of the vessels and excretory canals arrange 
themselves, to form the proper tissue of the glands ? Ought 
we to admit, with Malpighl, that the roots of these latter are 
little vesicles or follicular bags, in the parietes of which the 
blood terminates; or rather are th^ excretory ducts^ as 
Ruysch flud» the immediate continuation of the latter 7 Even 
allowing that this point of minute anatomy is still very ob- 
scure, it is to the first hypothesis that we should give credit, 
foUowing in this the example of the greatest modern anato- 
mists. In fact, the study of comparative anatomy teaches us 
to regard the glands only as agglomerations of numerous 
follicles, which belong to canaiioulated and ramified prolon» 
gations of the tegumentary membranes. 

'^ The muciperal glands, the leastcomplex, which are only 
simple sacs, furnish the prototype of glandular formation* 
Let us imagine this sac prolonged, ramified, twisting its 
branches between those of the vessels, and we shall then 
have formed of it a gland of the most complicated nature, 
without even arriving at an immediate communication of the 
blood vessels with the excretory ducts." (Meckel.) 
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OD (hose of tbe elemenury tUsaea which cancui in AuAt hi- 
■nation : Ussues which ve have alreidj exsmiDed. 

Vit^ propertia.—'VYie glands are generally but little sen- 
sible in their healthy state: the testicle alone manifests a 
particular sensibility when it is compressed. The presence 
of calcareous concretionB in the excretory canals of some of 
these organs, and chiefly in those of the liver and kidneys, 
t pains. We do not perceive any vital con- 



VatieUtt from age. — The glands are developed in the 
buman embryo, in pa^ng through the diflerent degrees 
of complication which the; present in (he skin of animals ; 
and this mode of development also proves that these organs 
are, atrictly con^dered, only various a[^ndage9, more or 
leu complicated, of the tegumentary system. In fact, we 
perceive, from the first, the part of tbe encretory duels 
continued to this system, which afterwards ramifies succes- 
sively even to the entire fonnBtion of Ihe gland. 

In the fcEtus this species of organ presents lobes and lo- 
bnlels, which afterwards disappear in some of them, as tbe 
kidneys. The volume of the glands which assist in the 
nourishment of the individual is generally, each proportion 
coDsideted, more considerable in an early than later age. On 
the contrary, the breasts, the tesUclei, and ovaries, destined 
to the preservation of the species, are little developed before 
puberty; an epoch at which they acquire more volume and 
vitality : in old age they cease to act, and fall into a kind of 
atrophy. Tlie two last species change their situation some 
time before birth. 

; FiHieiioiu, — The glands separate from the blood which is 
carried to them particular fluids, atid very different in each 
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of their ipecies: fluids which ue eamreyed to the 
tary surface by excretory ducts. The aeparatioa <rf ihes 
products is termed secretioii, and differs only from the pen- 
piration and follicular secretion by the more coeip&aitt 
structure of the secretory organ. 

Formerly) wedid not know the mode of actkm of thegiaaik 
or the function which they perfonned% 

What appears more certain in the glandidar set i tt i w i , 
is, that the blood having arrived 9i the arterial capiHnr 
divisions which are distributed into the proper subrtoKe of 
the organ, some of its matmals combiae> either in virtue «( 
a simple chenucal reaction, encouraged by the Baore or ks 
retarded course of this fluid, or from flie infloeaee of t 
vital power exercised over it by the tissne of the foUida 
of the gland* ; and from this combination resuUs a paitaca* 
lar fluid, formed in the excretory ducts, and canoed bf 
them to the surface of the tegument, or reserved, dmiif 
a longer or shorter period, in tlmr cystiform sweUuigs. 

The blood which has not been employed in the foimstkn 
of this secretion, is absorbed by die radicles of the vasBokr 
centripetal system. 

MOBBXD AKATOICr. 

There ate few organs which present more eengenial 
anomalies of volume, form, or situation, than the glands. 
They are sometimes larger and sometimes smaller than oidK 
nary, either primitively (which is most common) ,or 



* Tbechgngeiof vitality of a gland, and the itrte of the iiervoaii}^ 
ton, ieflneBea oonaideiaUy Hie nature and <|u«itity of 'Che fmtat 
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tally. Their atrophy may result from their compresrion 
or from the cessation of their ftmctions. The lobulated 
structure which is sometimes presented^ especially in the 
kidneys, depends on the imperfection of their development. 
These latter organs are most subject to variations in num- 
ber : thus, we sometimes find only one of them, and at other 
times three. The entire absence most commonly met with, 
is in those of the ovaries and testicles. 

These last species present anomalies of ntuation : thus, 
the ovaries are sometimes fonndin thei^)domen,andithappen8 
that one or both testicles remain in that cavity after the aigfe 
-when they ought to descend into the scrotum, and even daring 
the whole of life. 

Solutions of continuity of the glands heal with dificirity, 
and have a tendency to become fistulous, because the secreted 
humour, flowing in a continual manner through the wound, 
prevents the reunion and agglutination of the lips of the 
injured organs. 

Glands are very Uable to inflammation. This morbid 
condition a.ssumes in them characters which vary according 
to their species; and sometimes propagates itself even 
to the tegumentary membrane. It suspends, augments, or 
alters their secretion, often determines induration of their 
tissue, by the combination of this tissue with albuminous 
or sanguineous fluids elBTused during the inflammatory process. 
This induration, generally accompanied by the obliteration 
of one part at least of the excretory ducts, becomes often 
scirrhous or carcinomatous when the inflammation continues 
to exist. These changes are frequently the consequences of 
chronic inflammations of the breast,the testicles, and ovaries. 
The various transformations and accidental productions are 

B B 2 



CHAP. X. 
HUSCULAK SYSTEM. 



SECTION I. 
OEMEBAL OBSERVATION*. 



D^ititioit.^rba syalem is an aaMmblage of eaia 
Dumeious organa, tlie miuclei (comaieiilj desigflMed b} 
name of fladi% which compose (he gnaUx put of the b 
■ml which pietent a Biructuie moia oi kas evideQilf fibi 
but especially contiaclioos, in TUtue of which they u 
sclive Bgenta of locomotion. 

iliDlnon.— .Struck with the differeDcei of fonn, olgai 
tion, and fuactions, which eiisl between die oMenial 
cles, mote or leu thick utd entire, which act nnder th« i 
ence of thewill, uultheiDtemalmembtuiifbnDmiuclei 
lotion of -which is independeat of that inliKnce, Biehtt 
bliahed two muscular systems, which he designated, 
distinctive character* the most striking to his eyss, b 
names of sydem of anbual Iffe, aikl the system of or 
lifit. Latterly, anatomists, having ohaerTcd thai the! 
systems had between each other sinular characters, tO' 
portant, as respects their organization and piapertiej,i 
be sepHrated io an absolule manner, reunited them 
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the denoouDttion of muscular system^ and formed from eiii 
of diem a diyision dependent on this latter. 

Si » mc im € * ^Ths muscles are assemblages of eztreneij 
minute primitire fibres, reunited in fasciculi appieciatBe 
to the naked eye (secondary fibres) , which themsdves&n 
more considerable bundles, and, reunited to others, cos- 
pose others still larger. The fasciculi are alone distinct in ail 
the muscles: the bundles are so in the greatest number of 
them, and, among these, the largest are those which are met 
with most frequently . To see clearly the fasciculi, the mus- 
cles must be submitted to ebullition : they are then easlj 
detached from these organs, under the form of flattened ot 
radiated filaments, which sometimes extend the whole length 
of the muscle, and at other times terminate, before ffaer 
arrive at the extremity of the muscle, by uniting themsdves 
to tendons or aponeuroses. The filaments, or secondiiy 
fibres, which compose a bundle are parallel ; but it b seldoB 
thus with bundles which compose a muscle : these bundles are 
almost constantly oblique with respect to each other. Exa- 
mined by the microscope, the fibres appear like fasciculi of 
fibres still more minute, which appear to be the ultimate 
division of the muscles: they are for this reason termed 
efemmtery or jnrimiHve JOmai or simply fmuadar fbrtt. 
They have especially been well observed by Prochaska, the 
Wenzells, Antenricth, Sprengel, Bauer, and EverardHome, 
and recently by MM .^Dumas and Provost, and by Dutrochet 

We generally agree, at the present day, to regard these 
fibres as slightly flattened filaments, having throughout the 
same diameter, and composed of series of corpuscles ex- 
actly analogous to globules of blood deprived of their co- 
ifMiinnn- mnfter J corpuscuU which reunite betwe^i them a 
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nucous substance^ or one perfectly transparent and gelati- 

lOUS. 

All which has been further said on the intimate texture of 
he muscular fibre is hypotbetical. The latter^ aad conse- 
quently the secondary fibres and the bundles^ present, when 
contracted, transverse folds, which are only temporary 
folds, which are effaced when the muscle is distended, and 
Increase in proportion as they approach nearer their ex- 
tremities ; this is especially produced by the action of al- 
cohol, boiling. Sec. 

Besides the proper substance of muscles, asubstance which 
appears to be constituted by globules and the transparent 
medium in which they are disposed in linear series, there 
enters also into the anatomical composition of these organs 
cellular tissue, vessels, and nerves. The tissue forms at first 
an envelope to the entire organ (common membrane of the 
muscles) ; an envelope from which ariSe external prolonga- 
tions, which go to furnish sheaths to each of the bundles and 
fasciculi, and penetrate very probably as far as the elemen- 
tary fibres ; but here this tissue can only be admitted by 
analogy. Its tenuity and consistence diminish in propor- 
tion as it approaches still smaller divisions. (See Internal 
CeUtUar Tittue.) We meet with fat as well on the in- 
terior of muscles as between their bundles, and even between 
their secondary fibres. 

The number and calibre of the vessels in muscles are con- 
siderable, and proportionate to the volume of the muscles in 
each of the two classes which compose their system. The 
arteries, arriving at the cellular envelope of these organs, 
divide into two or more branches, which proceed, in follow- 
ing different directions, between the bundles, and afterwards 
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nmify saecesavely in the cdlnlBr tisBiie of tiie^raioat«f dr 
bandies^ and in that of the secondaiy fibres^ beyond 
we cannot trace them. We are ignonnl of tfcc 
t4 the priauthre ibies with the blood vessels of die i 

The veins^ more nomerous and larger Aara the arterie. 
form a snperficial and deep-seated series. The latter gcae- 
rally accoB^Noies tfie arteries. 

We ftbd some lymphatic veBsels. It isncrt ta the prcseocr 
of these numeroiis vessels, but to another cause, which vp 
shall presently notice, that the colour in mosdes is owiaf : 
for this colour is not in proportion to the qoanCity of die hk&i 
which penetrates the organs ; and it reonins the same, aot- 
withstanding die changes which are observed in the cebor 
of this tuid, in depriving an animal of bieaCfaiBg. Tht 
nerves which are distribnted to the muscles are very n— pr« 
ous : they are the cephalo-^inal, or ganglionic, accmdiv 
as these muscles belong to the first or second class «€ lb 
muscular system*. 

The same muscle sometimes receives several nerves of 
different origins. In this case it wonld appear, aoeMdiof 
to the experiments of Mr. C. Bell, that the plurality of tte 
nervfls has not for its end the aecumulaticm of a gvealer de- 
gree of nervous energy in the muscle, but rathor to give to 
the muscles the capacity of severed kinds of motion. How- 
ever this may be, the nerves penetrate the muscles, io 
following generally the course of the blood vessels, and in 
proceeding, sometimes in a parallel direction and sQBMttma 



- * We havenutieed ebewheie to what part of tlieoerefaio-«pigal : 
the nerves hdoos vrbich {veiide over voluntary motion. 
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perpeodkulailf , to the bundlea and mmrular fucicuU : 
their divinaiu soon cease to be appiecUble to the eye. The 
iuugiiutioQ of aoatomials has supplied wbal impeclion could 
K for them as respects (he lenninuian of the 
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thicker^ and which is almost wanting when we examine 
isolated fibres. 

The colour of muscles arises^ not from their vascularity, 
but from the presence of a colouring matter analogous to 
that of the blood ; a matter which maceration and boiling 
easily remove, and which disappears at the moment of de- 
composition. 

Muscular fibre is semi-transparent, soft, little elastic, en- 
dowed with a power of resistance, considerable during life, 
especially in its state of contraction, and almost absent after 
death. It possesses an evident retractility. Boiling, diluted 
acids, alcohol, and different saline solutions, give more con- 
sistence to muscles, and render their fibrous texture more 
evident. 

The chemical analysis of muscular flesh has furnished car- 
bonate of lime, phosphate of lime, soda, and ammonia, a 
little albumen, gelatine, osmazone, and a considerable 
quantity of fibrine. 

The marked predominance of this latter princijrfe in the 
muscles establishes a striking relation between them and the 
crassamentum of the blood, and tends to prove that the glo- 
bules of the blood and those of the muscular fibre, already 
identical by their form, are equally so by their chenricad 
nature. 

FiUd properiks and ,^nieliorM#-^The muscles posses? a mo- 
derate sensibility in a healthy state, whieli is considerably in- 
creased in certain morbid conditions, such especis^y astheir 
inflammations. These organs possess the highest degree of 
vitai contractility y or irrtioMJUy (Haller); a property on 
which depends the office they fulfil in the animal economy. 

How does this contractility manifest itself? or> rather^ in 
what does contraction consist? 
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What is evident when a muscle enters into action, is, that 
it shortens itself, becomes thicker, denser, and harder. 

Tiie first of these phenomena being the most important^ 
and the others being only the consequences, it is this which 
gives to the muscular action the name of cerUraction. It has 
been enquired whether, during contraction, the muscles gain- 
ed exactly in thickness what they lost in length ; whether 
their volume increased or diminished^ or remained the same. 

The best performed experiments, those, among others, of 
MM. Meckel, PrSvost, and Dumas, favour the last opinion. 
Miucles shrink in contracting ; but there does not supervene 
any alt^ations in their colour, as some persons have ima* 
gined. We are about to examine the changes which the 
whole muscle experiences when in action. What takes 
place in its parts which can account for these phenomena! 
The. muscular fibres. are placed in a zig-zag manner in their 
whole extent, and that in such a way, that the summits of 
the sinuosities which they then form are always the points 
where the nervous filaments intersect these fibres at right 
ao^es. (Provost and Dumas.) Thus, it is the tortuous 
direction of filaments which constitutes the contraction. 
Some have endeavoured to determine the extent of the con- 
traetioQ which they experience. Bernouilli reckoned it as 
a third of that of the fibre ; Provost and Dumas consider- 
ed it as a fourth, from the measure of the angles formed by 
tlie folds. This last result is confirmed by direct observa- 
tion. 

The actual Velocity of the contraction varies according 
to the muscles; but it is always considerable. In certain 
wusdeS) one part of the fibres may remain in rest, whilst 
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the others contract. This phenomenon is principally ob- 
served in those muscles which are supplied with many 
nerves, as is proved by the experiments of Mr. Charles Bell. 
(See p. 204.) 

The power that muscles display whilst contracting over- 
comes considerable resistances, and sometimes even destroys 
the cohesion of tendons and bones. This force is in direct 
relation to the number of the fibres of these organs. In 
contracting, muscles acquire elasticity. 

It has at all periods been attempted to explain muscular 
contraction; and there has been assigned to this pheno- 
menon causes, sometimes chemical, sometimes mechanical, 
according to prevailing theories. Haller, after having over- 
turned these various explanations, believed that he had dis- 
covered the cause of contractions, and announced that these 
took place in virtue of a particular property which he named 
irritalnHly — a property which Bich&t has since termed eon- 
iracti^; but this is only expressing it in an abstract man- 
ner, and not explaining. 

We are indebted to Provost and Dumas for the nM>st 
ingenious hypothesis which has been proposed upon this 
subject. 

These individuals having observed, as we have said, that 
the nervous filaments which proceed to the muscular fibres 
intersect these fibres at right angles, thought that a galvanic 
current, pervading these filaments, determines their approx- 
imation, which cannot take place without producing the tortu • 
ous motions of the fibres to which these filaments are attached. 

According to this theory, the muscular fibres would be 
passive in the phenomena of contraction, whilst the nerves 
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would be the true agents of it. Several physiological and 
pathological facts tend to support this opinion. 

The analogy which is supposed to exist between the cause 
of the vital ct>ntraction of muscles, and that of galvanic phe- 
nomena, appears indicated, by the contractions ^hich mus- 
cles deprived of life manifest, when they are themselves, or 
their nerves only, submitted to the action of the galvanic pile. 
Nevertheless, these are only mere hypotheses, and we know 
nothing certain upon the probable cause of muscular con- 
tractions ; but it is not so with respect to the actual conditions 
of these contractions: for, 1st. In order thai a muscle may 
wtaUy contract^ it is necessary (a) that it be in a state of 
health; (&) that its communication with the heart by its 
vessels, and with the nervous centre by its nerves, be not 
interrupted ; (c) that the nervous centre be not in a morbid 
condition, which might destroy its influence upon the nerves. 
2ndly. In order that contraction may take placet the action 
of an exciting cause is required : this cause will not be the 
same at all times, nor in all the muscles. Thus the wUl can 
act only upon the muscles of animal life, whilst all those of 
organic life will be able to contract under the influence of 
active moral afi^ections, of an irritation of the encephalic cen- 
tre, of a stimulation of the teguments, external as well as 
internal, near or remote, under that of a sthenic state of 
the membranes in connection with the muscles which engage 
our attention, or of the cellulous envelope of the organs, 
and under that of a direct mechanical, chemical, or galvanic 
excitation of the muscles, or only of their nerves. 

Muscular contractions are also possible after death during 
a limited time, from the influence of certain stimuli ; but we 
observe on this head, 1st. that the time during which the 

c c 
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muscles remain sensible to an artificial stimulus is not the 
same in all ; 2nd. that each muscle ceases to be excited by a 
stimulus whilst it remains so by a former^ and on this account 
these organs cannot all be placed in the same class ; thus the 
heart can be no longer excited by galvanic action^ so long as 
it remains under the influence of mechanical stimuji^ even 
after all contractility is exhausted in the body ; on the con- 
trary, the external muscles are still, excited by .the galvanic 
influence after they have ceased to be so by . mechanical 
irritants*. 

Muscular contractility continues from one to twenty-four 
hours after death . The cause of dissolution and the previous 
condition of the patient influence much the duration of the 
cadaverous irritability. If the individual, die suddenly (vio- 
lent death, from apoplexy), other matters coinciding, the 
muscles retain, for a longer period, their irritability, than in 
other cases. Should death take place less rapidly, the mus- 
cles will contract for a longer time under the influence of 
external stimuli, as the disease shall have been shorter and 
less injurious to nutrition. 



* Severdl obaervera have aideaTOured to establish the oxder of suooes- 
sion in which the muscles cease entirely to contract. Haller, Froreip, 
andNysten, have, onthissubject, differed considerably in tlieir results. 
Those obtained by Nysten in his experiments upon decapitated subjects* 
and animals, would appear to merit the most reliance. Nysten found that 
irritability abandoned successively the aortic ventricle*ttie large intestine, 
the small intestine^ and the stomach; the urinary bladder, the pulmonary 
ventricle, oesophagus, the iris ; the external muscles — first, those of the 
trunk, then those of the lower extremities; lastly, those of the uppex 
extremities, the right ear, and finally, the left. 
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Among persons who die from the effects of deleterious 
gases (carbonic acid, sulphureted hydrogen, sulphurous 
gases, &c.) or narcotic poisons, muscular contractility dis- 
appears very rapidly. 

When the muscles are no longer susceptible of contracting, 
under the influence of stimuli, the stiffness and coldness pe- 
culiar to the corpse supervene. Nysten considered the first 
as a last phenomenon of irritability, an opinion opposed to 
that which considers the nerves as the real organs of muscu- 
lar contractions : in fact, the cadaverous stiffness is in man 
and in the series of animals so much the greater, and remains 
for so much the longer, in proportion as the nerves lose more 
quickly their galvanic excitability. 

Every thing seems to prove that this phenomenon has not 
any analogy with real contractions ; perhaps we ought 
rather to refer it to those retractions independent of life which 
Certain tissues manifest, and, among others, that which now 
occupies us, when injured in any way : retractions which 
Heller attributed to a vis morttta, and Bichat to a cotitrac- 
iiHtyqf tissue; but which really afford no explanation of it. 
Muscular contractions have for their effect, sometimes to im- 
prest motions on the solid or liquid parts, and sometimes to 
maintain both in their actual situation. 

The mode of action of muscles and the great variety of its 
effects, depend on the number, the disposition, the length of 
the fibres and bundles, &c. but principally on the permanency 
or mobility of the points of attachment, and on the extent of 
these latter ;' thus, sometimes the fibres are attached on all 
sides to moveable or immoveable parts, or by one portion 
to a moveable part, and by another to a fixed ; and then 

CO 2 
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each will )>€ approximated towards the other at the time of 
contraction. 

Muscles are ntaaed congener e* or aniagonittSf according as, 
compared one with the oiher^ they act in the same or in two 
opposite directions. 

The antagonism is observed especially between the muscles 
of animal life, and sometimes also between those of organic 
life ; for example, between the sphincters and the muscles 
of the fecal and Urinary excretions. The contraction of a 
muscle is always accompanied by that of its congeneres, and 
by the relaxation of its antagonists. 

When the cause of contraction ceases to act, the organ 
returns to its first dimensions ; a phenomenon which some 
anatomists consider as a vital act, and not simply the effect 
of the elasticity of its fibres. This opinion, adopted by 
J. F. Meckel, does not appear to us to be more capable of 
being defended with propriety than that by Barthez, who 
attributed to the muscles a principle of ^ed situation. 

Mode of development and varieties from age. — At the first 
period of the fcetal life, the muscles are lost in the mucous 
substance which represents the cellular tissue: their fibrous 
structure is distinct only towards the third month : but the 
pulsations of the heart, which commence much sooner, in- 
dicate an early organization of the tissue in these organs. 

The muscles are at first soft, gelatinous, and very pale. 
According to Bichat, their galvanic irritability is less during 
the fcetal existence than afterwards; but the experiments 
performed by Meckel disprove this opinion. 

During infancy, the muscles are also paler, softer, and 
much less fibrinous, than at a later period. Nevertlieless^ 
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their motions are at this time more rapid and easy than in 
succeeding ages*. 

In the adult^ the muscles are at their maximum of colour, 
of fibrinous composition, and eifergy ; their forms are more 
distinct ; their motions less rapid, but more steady than in 
infancy. The museles in old age grow pale, and acquire 
hardness and rigidity ; their contractions are slow and feeble. 
In 'women j these organs are, caeteris paribus, more rounded, 
softer, and less firm than in men : their contractions are 
also more feeble, but more rapid. 

There do not appear to be any other differences in the 
human race, connected with the muscular system, except 
those which result generally from a greater or less salubrity 
in the kind of life and nourishment ; and those also depend- 
ent on their degree of exercise. 
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Muscles sometimes present irregularities of conformation 
which are almost always primitive, and consist especially in 
excesses or defects in length, divisions, irregular attach- 
ments, &c. 



* In oon^dering this dxcumstanoe as ooQoomitant with the imper- 
fect (Hganizatioa of muscular fibre, and with a great siisoeptibility of the 
nervous organs, we are much inclined to regaid the nerves as the true 
agents of contractions. 

c c 3 
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We often observe their atrophy or hypertrophy. The 
firrt is the result of their inactivity, and is remarked parti- 
cularly in cases of paralysis, or when a muscle is submitted 
to a prolonged compression : the second arises from a too 
active exercise, and affects only the internal muscles. Among 
these, it is the heart which is most frequently the seat of hy* 
pertropby. 

The displacement (/itfa/MM)of muscles has been observed 
only in cases where the aponeurotic envelopes of these or- 
gans were divided. 

These envelopes are capable of experiencing transverse rup- 
tures in consequence of violent contractions, either between 
themselves, or antagonists, or from the influence of a sudden 
and excessive extension. These solutions of continuity take 
place chiefly when ruptured, at the point of union of the 
muscular fibres with the tendons or aponeuroses of insertion. 
The heart is sometimes ruptured, and that by the effect of its 
own contractions, in some cases of dilatation of its cavities 
(aneurisms), particularly when the parietes of this organ 
are at the same time thinner. 

When muscles are divided transversely, either by rupture, 
or by a sharp instrument, the extremities of the solution of 
continuity separate, and immediate union cannot take place ; 
but the edges of the muscle secrete a fluid which fills their 
interspaces, becomes organized, and acquires the texture 
and appearance of the fibrous tissue. This intermediate 
tendinous part separates, and reunites together the two parts 
of the muscle. We are ignorant whether both these points 
continue to contract : what there is certain, is, that the mo- 
tions produced by the muscles thus reunited remain for a 
long time weak, and rarely recover their original extent and 
firmness. 
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We can conceive, that in proportion as t]ie.aq)aratioD and 
the tendinous part of new fonnation are confiideraliley the 
longer and more incomplete will be the restoration of its 
motions. Also, in as much as this onion has not acquired its 
previous firmness and resistance, and that it remains extensi- 
ble, it neutralizes, in a great degree, the effects of contraction . 

Wounds of muscles, with denudation and loss of sub- 
stance, are covered by a cicatrix, which is formed by a 
process similar to that which we have desciibed in the fint 
chapter (p. 9). 

Inflammation of the proper substance of the muscles is in- 
volved in doubt ; but that of their cellular tissue is not so, 
since we find at times purulent collections between the 
bundles of these organs. 

After rheumatisms, we s om etimes observe, between these 
same bundles, and between the fasciculi which compose them, 
a gelatinous substance. The muscles present, in certain 
cases, a flaccidity and evident want of cohesion. This 
morbid condition is sometimes observed in their state of 
atrophy, and is accompanied, like the latter, with a more or 
less distinct paleness : it is not equally rare in chronic af- 
fections. There has been observed, in some internal muscles, 
an irregular hardness, which they appear to have acquired. 
The fatty transformations of the muscles is thought, by Be- 
clard, to be only apparent, and to consist solely in a con- 
siderable development of the adipous tissue between the 
fasciculi of these organs, in cases where their fibres, pale 
and wasted, are easily confounded with this last tissue. 

Instances have been related of accidental osseous pro- 
ductions, or rather of calcareous concretions, found in the 
muscles Meckel found hydatids between the muscular 
bundles. 
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Scirrhus and carcinomatous degenerations rarely affect 
the muscular tissue. As to the accidental development of 
this tissue^ all the cases which have been related of it evi- 
dently refer to morbid productions, the appearance of which 
alone may produce some illusion. It is thus that sarcoma 
has been assimilated to muscular flesh. May we consider^ 
as it has been suggested, the development of the muscular 
texture in the uterus during pregnancy as a kind of tempo- 
rary accidental development ? 
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SECTION n. 

OF THE EXTERNAL MUSCLES. 

Synon. Voluntary muscles, muscles of animal life (Bichit) . 
The muscles, properly called. 

2>^ni<t0fi.— -We name external muscles all those which, 
spread beneath the external tegumentary system, i|nd round 
the osseous parts, are under the influence of the will. 

SUiuUian.'^These muscles are in connection with the 
osseous or cartila^nous portions of the skeleton, with the 
skin, with the cartilages of the larynx, with the organs of 
the senses, the orifices of the digestive, genital, and urinary 
passages. The greatest number are equal, and situated on 
each side of the body : others, odd or single, extend more or 
less from the median line to each of these sides. 

Number^~~Anaiomists are not agreed upon the number of 
these organs; some include in a single muscle bundles 
which others consider as so many distinct muscles. From 
the diflerences of these enumerations, their number varies 
from three to four hundred. 

Vobtmef form, and dupotitUm^'^TheTe exist great differ- 
ences between the muscles with respect to size. - To con- 
vince ourselves of this, we need only compare the cruroeus, 
triceps, adductor femoris, and certain muscles of the trunk 
which form considerable masses, with those extremely mi- 
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nute muscles belonging to the auditory apparatus. The 
other parts of this system occupy, in this respect, a variety 
of intermediate degrees between these two extremes. The 
muscles may be divided, as regards their form, into long^ 
ihickf and short. 

The long belong more particularly io the extremities, and 
the thick to the trunk. The short are found especially 
on the head, neck, hands, feet, and generally round the 
short bones. The form also of ^e muscles which compose 
each of these classes varies much. ■ 

The greatest number of these organs present tendinous or 
aponeurotic extremities, which receive then, the one the name 
of origin, and the other that of inserikm; whilst their middle^ 
or fleshy part, is termed body or belly. Sometimes the belly 
forms a single bundle, and sometimes it is composed of se- 
veral very distinct bundles, separated by cellular inters[jaces. 
This is what is seen in the deltoid and the glutei. At other 
times, the body of the muscle is interrupted in its length by 
tendinous parts, which divide it into several bellies. The 
digastric, the rectus of the abdomen^ &c. present this dispo- 
sition. 

In certain muscles, one of the extremities divides into two 
and even three portions ; such is the case in the biceps and 
triceps of the arm and thigh, &c. We may compare some 
serrated muscles of the trunk with those which present also 
compound extremities. Other muscles, separate in their whole 
extent, have a common tendinous extremity ; such are the 
latissimus dorsi and teres major, which are inserted by a 
single tendon into the humerus. 

The muscles are symmetrical on each side of the median 
line : the diaphragm is alone an exception. 
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These organs are almost always attached, through the 
medium of fibrous parts, to the periosteum, the perichondri- 
um, and to the organs of the senses. The fleshy fibres of 
the peauciert or cuiicularit (panniculus adiposis in animals) 
furnish an exception to this ; being inserted directly into the 
dermis, the tissue of which, as we have^ seen, approaches 
very nearly to the fibrous. The muscular fibres are often 
inserted into the membranous prolongations which the apo- 
neurotic envelopes send between the muscles. 

Stntciure.^~The bundles and fasciculi of which the mus- 
cles are composed are much more evident in the external than 
in the internal. Some of the external present bundles so 
very large, that they may be taken for so many distinct mus- 
cles. The fibres present here reciprocally varied directions, 
and are sometimes parallel with each other, sometimes radi- 
ated. In the first case, their assemblage presents a straight 
direction, or proceeds obhquely, either between two aponeu- 
roses spread over one part, or over the whole of the muscle ; 
either upon a tendon concealed at first in the interior of a mus- 
cle, and which often presents on its free surface the appear- 
ance of the stem of a pen with the beards on one side only, 
or on both at the same time : hence the names of penni and 
semipenuiform muscles. -It would be foreign to our subject 
to relate the various connections of the muscular fibres, 
either between themselves, or with their tendinous parts 
of insertion or intersection : these details belong to descrip- 
tive anatomy. 

We shall only observe, that the connection of the fibres 
with the other parts is very intimate. The abundance of the 
cellular tissue of the muscles is in direct relation with their 
volume, the size of their bundles, and the interspaces 
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which separate these parts. We have seen^ in the general 
considerations, how the vascular system in these organs 
is supplied : their nerves arise from the spinal marrow and 
medulla oblongata, and are very numerous. 

Some muscles (those of the neck, of the pelvis) receive, 
besides, ganglionic nervous filaments. 

Phyrical properties. --^The colour of the voluntary muscles 
is of a well-known lively red. The density and power of 
reastance of these organs are, as we may suppose, in pro- 
portion to the number of their fibres, and surpass those of 
the muscles of organic life, &c. 

Vital properties and functions. ^-The sensibility of the 
voluntary muscles is little observable in their healthy state. 
They contract with great energy and promptitude under the 
influence of cerebral action ; and, when they are withdrawn 
from this influence, the galvanic stimulation of their nerves 
determines their contractions. 

The attitude of the skeleton, its movements, those of the 
organs of the senses, of the skin, voice, speech, deglutition, 
the retention and expulsion of excrementitious matters, are 
the result of contractions of these muscles. 

The motions are simple or compound: they are simple 
when they take place in the sense of contraction ; compound, 
when the muscles which produce them have two or more 
diffyerent directions. 

We know what is meant by eongeneral and antagonist mus^ 
cles. These general denominations comprise those of the 
flexors and extensors, abductors and adductors, pronators 
and supinators, &c. We generally remark between the 
antagonist muscles differences of power, which have not been 
studied, except in those which perform the motions of flexion 
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and extension: Since Borelli, these differences have been 
considered as superior in the extensors ; but it would appear 
that this opinion is true only with respect to some parts of 
the body, such as the superior extremities. 

There exist in the dispodtion of muscles some circum- 
stances which require on their part a considerable power for 
the production of motions : these ar^—lst. their oflBce of mo- 
tive powers as levers of the third kind ; 2nd. the very acute 
angle which they generally form with the bones ; an angle 
which is, indeed, rendered more evident by their insertion 
to the apophyses, or to their enlarged extremities ; 3rd. the 
resistance of the antagonist muscles. 

We will not class among these circumstances the obliquity 
of the fibres as respects the tendons upon which they are 
inserted, since this obliquity allows the increase of these 
fibres, and thus amply compensates for what they lose in 
power in each of them. As to the frictions of the tendons 
and of the articulating surfaces, they are so much facilitated 
by the presence of sheaths and of synovial membranes, 
that they can hardly be classed among the number of the 
obstacles, which are to be overcome by the muscular 
power. Dependent on the two first circumstances which we 
have stated as opposed to muscular power, we may remark, 
Ist. that, if the levers of the third kind are the most difficult 
to move, they aie also the most favourable to extent and ra- 
pidity of motions ; 2nd. that the facility of motions is essen- 
tially connected with the form of the body ; and that this 
form would be very disadvantageous to locomotion, if the 
muscles were attached to the bones at right angles : we can, 
besides perceive, how greatly the extent of motion would be 
limited by such a disposition. 

P D 
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SECTION m. 

OF THB INTERNAL MUSCLES. 



Synon. Hollow muscles, involuntar}' muscles, muscles of 
vegetative functions, muscles of organic* life. 

DeJhtUit»L'^The system of the internal muscles conprises 
the fleshy parts which enter into the structure of the organs 
of involuntary functions ; these parts are the heart, and 
the planes of muscular fibces which line the internal tegu- 
ments, and their bronchial, genital, and urinary prolongs-" 
tions. 

Situation^— -These muscles are -all deep seated^ and belong, 
the heart excepted, to theintemai tegumeBtary 'system. 

Volume, form, and dwpon/iofi*— ^The volume and form of 
these fleshy parts depend,. generally, on those of the hoUow 
organs, to the structure of whicli they concur. They con- 
stitute muscular layers more or less thick, which strengthen 
externally the internal meflibraae. of these organs* These 
layers, very thin and limked in the alimentary «anal and 
bladder, more numerous and ihick in the heart, and: always 
intermixed together, are in genezai circular ; in the cewpha- 
gus and large intestines they are observed to be lon^itudi** 
nal, which intersect the circular at a more or less fight angle, 
and are external to them. . > 
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Stmdure.^'Th.e fibres which compose the muscles of 
ozfanic life, are sometimes interwoven, at other times in 
juxta-poaition and reunited in flattened bundles : when thus 
united, they sometimes form nearly complete rings; as in 
the greatest part of those of the intestines. 

In general, these fibres are short ; those even which com- 
pose the longitudinal bandies ol the oesophagus and large 
intestines, far from having the length of these bundles, ter- 
minate, after a short time, to give room to others ; they are 
more, or less distinct according to 4he organs examined; 
those of the uterus are only slightly so during pregnancy. 
We find tendinous parts in the heart, only at the extremities 
of its fleshy columns, at the entrance of its cavities, and 
in the auriculo-ventrioular valves ; the fibres of the other 
internal muscles terminate in the submucous cellular tissue ; 
the consistence and organization of which we have else- 
where described, as analogous to the fibrous system. 

These organs present but little cellular tissue : their ves- 
sels appear to be more numerous than those of the external 
muscles ; but as it has been remarked, we must not consider 
all the vascular branches which penetrate into their tissue 
as belonging to these muscles ; for the greatest part of these 
vessels proceed to the internal teguments. The nerves of these 
muscles are less numerous than those of the preceding ; the 
gC^atest numb^j; aripe from the ganglia, and anastomose in 
some organs with the cerebro-spinal : this is what we ob- 
serve in the oesophagus, the stomach, the rectum, and the 
bladder. 

Phyticdl characters^-^he muscular fibres which cover 
the internal tegument, are pale and greyish ; those of tlie 
heart are of a much deeper red than those of the voluntary 

D D 2 
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muscles. Bich&t thought that the muscular fibres of or- 
ganic life are more resisting than those of animal life ; 
the contrary appears to be most probable^ unless there is 
in this respect a difference between both^ which is not 
proved. 

Fitai prqpertiet andfunaUmi^^-The sensibility of the in- 
voluntary muscles is very obscure, and can only with great 
difficulty be appreciated and distinguished from that of ihe 
tissues to which these muscles are united. Harvey relates 
the case of a man whose heart, exposed in consequence of 
caries of the sternum, could be irritated without the patient 
experiencing any pain. 

Bich&t supposes that the first sensation of hunger results, 
partly, from the long duration of the state of contraction of 
the muscular fibres of the stomach. The contractions of 
the muscles of organic life, are determined physiologically 
by the contact of certain agents ; such as the blood for the 
heart ; food, chyme, chyle, and the excrementitial residue 
for the muscular fibres of the digestive canal ; the urine for 
those of the bladder : we must remark, that these different 
subtances stimulate these organs only through the medium 
of the mucous or vascular tunic which surrounds them. 

These contractions may be equally produced by mechani- 
cal stimulants; on the contrary, galvanism operates on 
them with difficulty, compared with the facility which it 
exerts on the irritability of the voluntary muscles. A variety 
of morbid conditions of the system determine or accelerate, 
sympathetically, muscular contractions of the heart and of 
the sub-mucous fleshy layers ; but most frequently those of 
the heart. 

Acute moral affections give rise to the same results; 



INTERNAL MUSCLES. 305 

«l8o ^e muscles 'of or^anie life ar€ more or less independent 
of tke cerebval aeiioti. . ^ 

We am-^AOt able to guspeml the eonCractions of the hearty 
Bfi perfortnod by Bayle, who had this power, and of which 
Gbeyne also t^kites ^e cas6- of a maYi who equally pos- 
sessed' it :r.-n«T can tpe ellheis byia ^ifect act of our will, 
contract our atimentikry cana)^ lind* the influence of the 
latteri'on ttie iirlnafy and f^eal excretions may be easily ex- 
plained, by ^tfaalr which' it exercises- ov^r the external mus- 
ses wkich assist in these functions. 
• At the same tnney this1ndepehdeii€e<is found in many 
affection» where the eerebr^-ispiifai' tieirvous system is in- 
jured, without the muscles of organic^ life being implicated; 
yet this independence is not absolute, and many diseases 
of the brain and spinal marrow paralyse more or less 
quickly these organs; the bladder and rectum are thus par- 
ticularly circumstanced, arising from the nerves which they 
receive from the spinal marrow ; also injuries of the marrow, 
which give rise to paraplegia, occasion most frequently a 
simultaneous paralysis of these parts. 

The contractions of the internal muscles serve to astringe 
and shorten the hollow organs of which they form a part ; 
the variety which is observed in the direction of their fibres 
was necessary, that this contraction might accommodate itself 
to the form of these organs, and take place in all directions. 

There results from this an action, communicated to the solid 
or liquid matters contained in these organs, which convey 
these substances from one part to another, or expel them 
from the economy. 

The internal muscles have not antagonists like those of 
the external. Sometiines they appear to exercise a kind of 
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antagonism ; thu8> 1st. foreign substances distend the parietes 
of the hollow organs of which they form a part. '2nd. the 
diiferent parts of some of these organs^ with regard to each 
other ; for example^ the auricles of the heart with respect to 
its ventricles (the auricles being at the height of their con- 
.traction^ when the ventricles are at that of their relaxation^ 
and vice versa) > the neck of the uterus and of the bladder 
with respect to the body of these organs : 3rd. the longitudi- 
nal jibres of the digestive canal in relation to its circular 
fibres ; the contraction of the longitudinal giving place to 
the elongationof the circular : 4th. sometimes in the voluntary 
muscles ; this occurs in the sphincters of the anus and of the 
bladder, with respect to the muscular fibres of these organs ; 
in a word, those of the bladiler relax, while the others con- 
tract. At times, also, the external muscles act as congeneres 
to the internal. Thus, after vomiting, the act of the expul- 
sion of the faeces or urine, of parturition, the abdominal 
muscles contract at the same time as the stomach, rectum, 
bladder, and uterus. 
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Works consulted on the Muscular System. 

The treatises already noticed : 

Prochatkau > J)e CarneMusculari Tractatus Anat. Physiol, 
in Oper. Minor. Pars. 1. Viennse 1820. 

Prevosi and Dumat^'-'A. Memoir upon the Phenomena 
which accompany Contraction of the Muscular Fibre ; in 
the Journal of Experimental Phyaology^ vol. iii^ page 301^ 
339. 

i>«<rocft£l— •Observations upon the Intimate Structure of 
the Nervous and Muscular Systems^ and upon the Mecha- 
nism of Contraction in Animals ; in his Anatom. and Phy- 
siolog. Researches upon the intimate Structure of Vegetables 
and Animals. Paris 1824. 

^alfer._Memoir upon the Sensible and Irritable Nature 
of the Parts of the Human Body. Lausanne 1756^ 1759. 

— — De partibus Corp. Humani Irritab. ; in Comm. 
Gotting. tom. ii^ etNov. Comm. Gotting. tom. iv. 

Weber — De Initiis ac Progr. Doctrinse Irritabilitalis. 
Halls 1783. 

BoreUi^^De Motu Animalium. Leyde 1500. 

Barihez~—On the Mechanism of Motion in Man. Car- 
cassone 1798. 

AoffZifi— Observations upon the Motions and Attitudes of 
Man. Journal of Physiol. Experim., vol. i and ii. 

itt&rf— Dictionary of Medical Sciences ; articles. Muscle, 
Muscular, Myology. 

G, SedWot — Memoir upon Muscular Rupture ; in the 
Communications of the Medical Society of Paris. 1817. 
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^aiM5rai/<2/-— Dissert. Luxationis sic Dictae Muscularis 
Refutationem Sistens. Berolini 1814. 

Fr. SchndU^Ve NaturaReunionis Musculorum Vulnera- 
torum. Ubingse 1804. 



APPENDIX. 



ON ACCIDENTAL TISSUES. 

To complete ther history of the anatomy of the tissues met 
with in the economy, it remains for us to speak of those 
which are accidentally developed. They are divided into 
those which have more or less analogy with certain primitive 
tissues, and into those which have no analogy with healthy 
organs. The first often constitute real accidental produc- 
tions^ and sometimes simple transformations : we have al- 
ready noticed the systems to which they approximate by 
their appearance, and sometimes by their organization ; and 
we shall only consider here the accidental tissues which 
differ from the character of the primitive organic forma- 
tions. 

Each of these tissues, presenting varieties according as 
they are examined in different parts, at various periods of 
their existence, approximating to others by very delicate 
shades, and being found besides combined with several of 
the latter, have given rise to various modifications in their 
classification, which it is unnecessary to notice here. We 
shall treat of the morbid tissues which are most generally 
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admitted and best characterized, and shall successively des- 
cribe, tubercles, scirrhus, cancer, or encephaloid tissue ac- 
cording to Laennec, and melanosis*. But before we com- 
mence their particular history, let us point out in a summary 
manner their general characters, and the principal opinions 
which have been advanced upon their cause, and on their 
mode of development. 

Morbid tissues may be developed in all parts of the body ; 
but they are most frequent in those which present a more 
vascular organization. They are found most commonly in 
a single part; howeVet^ they sometimes exist in several 
simultaneously. 

The relations' of situation of these tissues with the organs 
may be referred to two kinds : in one of these, they occupy 
the interstices of the substance of the organ : the volume of 
the organ is then augmented, and its substance, surcharged 
and compressed by the presence of the morbid production, 
wastes and disappears. In the second kind, the foreign 
body, forming external to the organ, displaces or destroys it, 
by the compression which it exercises upon it, and finishes, 
as in the preceding, by occupying its place. 

Some authors consider these tissues as morbid develop- 
ments of the primitive tissues ;* others, on the contrary, be- 
lieve that they constitute new productions, which are deve- 
loped in- the centre of these tissues. M. Meckel, among 
■others, admits that, by an aberration of the nutritive pro- 
cess, analogous to inflammation, there is produced in the or- 



* other tissues admitted by I<acnncc« namely, cirrhosus« sclerosis, 
and the squamous tissue, do not appear to have been sufficiently studied 
even to this day, to enable us to describe them with pieosion. 
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{T&ns an effusion of albuminous fluid, which becomes imper- 
fectly organized, and takes on the different forms of the 
original tissues. It is likewise to an inflammation of the ca- 
pillaries, and especially of the lymphatic capillaries, that 
M. Broussais attributes the production of these accidental 
developments. On the contrary, Bayle and Laennec attribute 
this phenomenon to the effect of a particular morbid dia- 
thesis. This latter opinion is professed by very few: the 
greatest number of anatomists and pathologists coinciding 
with the opinions advocated by Broussais and Meckel. 

The accidental tissues which have no analogy with those 
of the economy do not present in general any apparent tex- 
ture, except containing, for the most part, vessels and traces 
of cellular tissue. 

Their consistence undergoes inverse changes, to those 
which the primitive tissues experience, from their first period 
of formation to the moment when they are appreciable; 
that is, instead of augmenting, they gradually diminish; so 
that these tissues, moderately hard in their first period, that 
of their crudUy, soften and even ultimately become dis^ 
solved. Thev endeavour to detach themselves from the 
economy, and exist there but a limited period. Instead- of 
assisting in any function, they at first impede mechaaically 
the action of the surrounding organs, or of those into which, 
they are infiltrated ; produce often their inflammation ; and 
later, when decomposition takes place, occasion very serious 
general disorders, more particularly emaciation and hectic 
fever ; of which death, more or less rapid, is the ordinary con- 
sequence. At this stage also, these productions havea great 
tendency to increase; and sometimes present themselves, 
either in a simultaneous or successive manner, in several 
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parts of the economy, which then would appear to be the 
seat of a general infection. 



FIRST ARTICLE. 
TUBERCLES; 



Tubercles are homogeneous, casiform productions, which 
are sometimes found infiltrated in the areolae of our organs, 
and sometimes collected in masses more or less large, and 
generally rounded. 

They are met with principally in the lungs, in the tissue 
of the lymphatic ganglia (scrophulous tubercles), in the 
cellular tissue, and on the surface of serous and mucous 
membranes : there is no organ in which they may not occur. 

The tubercular substance is at first fluid and whitish, 
then acquires more and more consistence. It becomes yel- 
low, and assumes the appearance of cheese ; the tubercle is 
then said to be in its state of crudity. There is sometimes 
formed around it, at this period, a rather soft membranous 
envelope, which, somewhat later, often presents changes 
which will be presently noticed. 

Such is the progress of development of tubercular masses. 
We cannot discover in them either vessels or cellular tissue ; 
in fact no traces of organization. 

At the end of a variable time they undergo a softening, 
which commences at their centre and gradually extends to their 
circumference. The tubercles are then reduced, sometimes 
into a semifluid, opaque, yellowish, homogeneous, substance. 
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sometimes into flakes similar to the caseous matter of milk. 
In this state the tubercular matter forsakes the centre, where 
it was collected, and forms a passage to escape from the 
body : sometimes then the cavity which it occupied dis- 
appears, in consequence of the approximation and adhesion 
of its parietes ; in other cases, it remains. These parietes, 
generally formed by the new membrane, which served as the 
cyst to the tubercle, continue to secrete a puriform matter ; 
or this membrane, at first very analogous in its organization 
to the mucous teguments, becomes cartilaginous or even 
osseous, of which Laennec has lately related a case at the 
Royal Academy of Medicine. 

Bayle considered tubercles as a production, sui generis^ 
diflTerent from the transparent greyish miliary granulations, 
of which he has left us an excellent description. 

Laennec, in admitting the particular nature of tubercles, 
and in attributing them, like Bayle, to an individual and 
specific diathesis, differs from the opinions of this author in 
considering the miliary granulations as the first degree of 
development of the tubercular masses. 

M. Broussais also> not distinguishing these granulations of 
the tubercles, announced that both consisted in an alteration 
of the lymphatic ganglia, the consequence of an inflamma- 
tory process*. Lastly, M. Andral, jun. has been induced, 
from an attentive examination of pulmonary tubercles and 
granulations, both in men and in horses, and by a minute 
dissection of the lobes of the lungs, to conclude : 1st. that 
the granulations of Bayle are not incipient tubercles, but 



* Morton and Portal had alzwdy described pulmouary tubercles As 
obstructed lymphatic ganglia. 

E E 
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portions of the pulmonary lobules separataly inflamed* : 
2nd. that pulmonary tubercles are not formed by a tiinte, 
for they do not present the anatomical characters of that ; 
3rd. that they are the product of a morbid secretion; pre* 
ceded by an active sanguineous congestion, which does not 
necessarily constitute an inflammation; 4th: that it is proba- 
ble, but not proved, that the lymphatic gang^lia of the lungs 
are sometimes the seat &( tubercles (the lymphatic vessels of 
the lungs and other organs^ sometime contain a m'atter wliich- 
appears identical with thtt ol tnbei^les) ; dtti: that tubercles 
are met with in several of -the tisfiaes which co'hipo^ the 
lungs. 

.» "■' ' r 
SECOND ARTICLE. 

SCIRRHUS. 

Scirrhus, which is often confounded under the name of 
cancer of the encephaloid substance, is a very hard tissue 
of a whitish or bluish hue, which presents itself ordinarily 
under the form of irregular masses ; it is frequently met with 
at the' neck of the uterus, at the pyloric orifice of the sto- 
mach, in the glands, &c. there are few organs in which it 
may not occur. The scirrhus tissue has, in its state of cru- 
dity, the consistence of the fibro^dartilages. 

We observe, in its organization, traces of cellular and 



* The lymphatic ganglia often assume the physical characters of these 
granulations in their inflammations. 



APPENDIX. 315 

fibrous tisspe, and rarely vessels. Sometimes it presents^ 
internally, areolae and regnlai: jadiatjwns, similar to those in 
turnips. . This tissue ^ftens, and is converted into a trans- 
parent gelatinous or siropy substance^ sometimes colourless, 
at other times reddish, or fawn, or of a greenish grey colour. 
Lastly, the scirrhous tissue presents several varieties, and 
among others those that Abemethy has described under the 
names ' of tubercular, mammary, and pancreatic sarcoma. 
The first is distinguished from scirrhus by its lobalated 
form. 



THIRD ARTICLE. 
OF THE BNCEPHALOIO OB C^IBSRIFORM CANCER. 

The tissue to which M. Laennec has given the name of 
eneephdUnd matter is one of those which anatomists desig- 
nate under the name of cancer, that which has sometimes 
been termed spongy inflammation (Burns), fungus hama- 
iodes (Hey and Wardrop), and medullary sarcoma (Aber- 
nethy). 

This tissue is often met with in the uterus, in the ovaries, 
the testicles, the mammae, the brun ; it has been observed 
in all organs. 

It presents itself under the form of lobulated masses, 
similar to the convolutions of the brain ; these masses are 
sometimes covered, in a part or wholly, by a membranous 
production, united to it by a loose and very vascular cellu- 

B B 2 
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losity, and which often acquires the consistence of cartilage. 
In some cases, the cerebriform matter is infiltrated into the 
tissue of the organs ; this is what takes place especially in 
that of the uterus. 

In its state of crudity, the encephaloid tissue is whitish^ 
reddish, or violet, either partially or uniformly ; it is less 
consistent than the scirrhus, and more so than the substance 
of the brain. It is traversed by blood vessels, the parietes 
of which are very thin and fragile, and which proceed from 
those which are found in the soft cellular tissue, with which 
the encephaloid masses are surrounded. Notwithstanding the 
analogy which exists between the encephaloid and the cere- 
bro-spinal nervous masses, both as respects their form and 
that of their apparent texture, we cannot admit the identity 
of their tissues. 

The cerebriform cancer softens very gradually, and is then 
reduced to a pultaceous matter, of a white, more or less 
tinged with red, and sometimes greyish matter, which pre- 
sents also some resemblance to the substance of the brain, 
when affected with softening (ramoUisement). 

It often happens in this stage, that the vessels of the acci- 
dental tissue give way, and allow a considerable quantity of 
blood to escape : in these cases, sometimes this fluid passes 
out of the economy at the period of rupture, sometimes it 
overflows, and is carried off as we have seen takes place in 
the cerebral tissue, in those cases of sanguineous apoplexies 
in which death is not the immediate consequence. 

The contact of the air accelerates the softening of the cere- 
briform matter, and its putrid decomposition. 
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FOURTH ARTICLE. 
OF MELANOSIS. 

M. Laennec has given the name of melanosis to a black 
opaque accidental pTodnction, which many persons had 
named before him, and which some authors consider a 
variety of cancer (Meckel), or tubercles (Broussais). 

We meet with the melanose substance either in masses, in 
which the number, volume, and the form vary much, either 
infiltrated into a great number of organs, and chiefly in 
the lungs, in the cellular, glandular, and muscular systems ; 
on the surface of serous and mucous membranes, in the 
lymphatic ganglia, &c. When it exists in masses, they are 
united to the ambient tissues by cellular tissue, transversed 
by vessels which do not enter into its substance. 

This substance unites to its black colour and opacity much 
consistence and tenacity : we cannot discover in it any ap- 
pearance of texture. By its softening, which takes place 
very slowly, the melanose matter is converted into a blackish 
deliquium, which, if it does not escape immediately from the 
economy, may be absorbed, and colour the surrounding 
fluids and solids. 

This softening does not so materially influence the general 
health as that of the preceding productions. 

The chemical analysis of melanose matter has discovered 
in its composition much fibrine and colouring matter of the 
blood, a little albumen, much phosphate of lime, the oxide 
of iron, the carbonate of soda, and the chlorate of sodium. 
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